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PRIMITIVE FORMS FOR AFFINE CUSP POLYNOMIALS
YOSHIHISA ISHIBASHI, YUUKI SHIRAISHI, AND ATSUSHI TAKAHASHI
Abstract. We determine a primitive form for a universal unfolding of an affine cusp
polynomial. Moreover, we prove that the resulting Frobenius manifold is isomorphic to
the one constructed from the Gromov-Witten theory for an orbifold projective line with
at most three orbifold points.
1. Introduction
The notion of primitive forms is introduce by K. Saito [15, 16] in his study of
period mapping associated to a deformation theory of an isolated hypersurface singularity.
Roughly speaking, a primitive form is a generalization of a differential of the first kind on
an elliptic curve and the tools in order to define a primitive form are natural generalization
of a polarized Hodge structure. One of the most important ingredients is a Frobenius
structure, which he called the flat structure, on the deformation space.
The existence of primitive forms is proved for isolated hypersurface singularities [18]
(for comprehensive guides, see also [7, 14]). However, explicit forms of primitive forms
are rarely known except for a few cases; for ADE singularities [15], for simple elliptic
singularities [15, 20] and for some Laurent polynomials [3, 4]. In the present paper, we
shall add a new class of polynomials to them.
Let A be a triplet (a1, a2, a3) of positive integers such that a1 ≤ a2 ≤ a3. Set
µA = a1 + a2 + a3 − 1 and χA := 1/a1 + 1/a2 + 1/a3 − 1. We can associate to A the
polynomial fA(x) ∈ C[x1, x2, x3] given as
fA(x) := x
a1
1 + x
a2
2 + x
a3
3 − q−1 · x1x2x3 (1.1)
for some q ∈ C\{0}, which we shall call a cusp polynomial of type A, in particular, an
affine cusp polynomial of type A if χA > 0.
The purpose of this paper is to determine a primitive form for a universal unfolding
FA of an affine cusp polynomial fA, a deformation FA of fA over a µA-dimensional manifold
M := CµA−1 × (C\{0}) given as
FA(x; s, sµA) := x
a1
1 + x
a2
2 + x
a3
3 − s−1µA · x1x2x3 + s1 · 1 +
3∑
i=1
ai−1∑
j=1
si,j · xji (1.2)
Date: April 30, 2018.
1
2 YOSHIHISA ISHIBASHI, YUUKI SHIRAISHI, AND ATSUSHI TAKAHASHI
which induces an OM -isomorphism
TM −→ OM [x1, x2, x3]
/(∂FA
∂x1
,
∂FA
∂x2
,
∂FA
∂x3
)
, δ 7→ δFA. (1.3)
Moreover, we shall prove that the resulting Frobenius manifold is isomorphic to the one
constructed from the Gromov-Witten theory for an orbifold projective line with at most
three orbifold points.
First, we shall show the following theorem, which is our main theorem in this paper:
Theorem (Theorem 3.1). The element ζA := [s
−1
µA
dx1 ∧ dx2 ∧ dx3] ∈ H(0)FA is a primitive
form for the tuple (H(0)FA,∇, KFA) with the minimal exponent r = 1.
There is an OM -algebra structure on TM by the OM -isomorphism (1.3), which we
shall denote by ◦. Note also that we have special elements [1] and [FA] on the right hand
side of (1.3) which give elements e ∈ Γ(M, TM) which is the identity with respect to the
product ◦ and E ∈ Γ(M, TM). As a corollary of our main theorem, we obtain a non-
degenerate symmetric OM -bilinear form on TM such that the tuple (η, ◦, e, E) defines on
the deformation space M a Frobenius structure of rank µA and dimension one (cf. [19]).
Next, we show that this Frobenius structure satisfies the conditions in Theorem 3.1
of [9].
Theorem (Theorem 4.1). For the Frobenius structure of rank µA and dimension one
constructed from the pair (fA, ζA), there exists flat coordinates t1, t1,1, . . . , t3,a3−1, tµA
satisfying the following conditions:
(i) The unit vector field e and the Euler vector field E are given by
e =
∂
∂t1
, E = t1
∂
∂t1
+
3∑
i=1
ai−1∑
j=1
ai − j
ai
ti,j
∂
∂ti,j
+ χA
∂
∂tµA
.
(ii) The non-degenerate symmetric bilinear form η on TM defined by
η(δ, δ′) := K
(0)
FA
(u∇δζA, u∇δ′ζ), δ, δ′ ∈ TM , (1.4)
satisfies
η
(
∂
∂t1
,
∂
∂tµA
)
= η
(
∂
∂tµA
,
∂
∂t1
)
= 1,
η
(
∂
∂ti1,j1
,
∂
∂ti2,j2
)
=

1
ai1
i1 = i2 and j2 = ai1 − j1,
0 otherwise.
(iii) The Frobenius potential FfA,ζA satisfies EFfA,ζA|t1=0 = 2FfA,ζA|t1=0,
FfA,ζA|t1=0 ∈ C
[
t1,1, . . . , t1,a1−1, t2,1, . . . , t2,a2−1, t3,1, . . . , t3,a3−1, e
tµA
]
.
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(iv) Assume the condition (iii). The restriction of the Frobenius potential FfA,ζA to
the submanifold {t1 = etµA = 0} is given as
FfA,ζA|t1=etµA=0 = G(1) + G(2) + G(3),
where G(i) ∈ C[ti,1, . . . , ti,ai−1], i = 1, 2, 3.
(v) Assume the condition (iii). In the frame ∂
∂t1
, ∂
∂t1,1
, . . . , ∂
∂t3,a3−1
, ∂
∂tµA
of TM , the
product ◦ can be extended to the limit t1 = t1,1 = · · · = t3,a3−1 = etµA = 0. The
C-algebra obtained in this limit is isomorphic to
C[x1, x2, x3] /(x1x2, x2x3, x3x1, a1x
a1
1 − a2xa22 , a2xa22 − a3xa33 ) ,
where ∂/∂t1,1, ∂/∂t2,1, ∂/∂t3,1 are mapped to x1, x2, x3, respectively.
(vi) The term 
etµA if a1 = a2 = a3 = 1,
t3,1e
tµA if 1 = a1 = a2 < a3,
t2,1t3,1e
tµA if 1 = a1 < a2,
t1,1t2,1t3,1e
tµA if a1 = 2,
occurs with the coeffcient 1 in FfA,ζA.
As a consequence, we obtain the mirror isomorphism as Frobenius manifolds:
Corollary (Corollary 4.5). There exists an isomorphism of Frobenius manifolds between
the one constructed from the Gromov–Witten theory for P1A and the one constructed from
the pair (fA, ζA).
This result is already obtained by Milanov–Tseng [11] for the case a1 = 1 and by
Rossi [13] for the case χA > 0. The present work is the second in a series of papers to
simplify and generalise their works. In our subsequent papers, we shall show that the
Frobenius structure constructed from the pair (fA, ζA) in this paper is isomorphic to the
one constructed from the extended affine Weyl group ŴA by Dubrovin–Zhang in [5] and
that the Frobenius structure constructed from cusp singularity (i.e., fA with χA < 0) with
the “canonical” primitive form satisfies the conditions in Theorem 3.1 of [9].
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2. Notations and Terminologies
Let A be a triplet (a1, a2, a3) of positive integers such that a1 ≤ a2 ≤ a3. Set
µA := a1 + a2 + a3 − 1 (2.1)
and
χA :=
1
a1
+
1
a2
+
1
a3
− 1. (2.2)
2.1. Universal unfolding of affine cusp polynomials.
Definition 2.1. A polynomial fA(x) ∈ C[x1, x2, x3] given as
fA(x) := x
a1
1 + x
a2
2 + x
a3
3 − q−1 · x1x2x3 (2.3)
for some q ∈ C\{0} is called the cusp polynomial of type A. In particular, we shall call
fA(x) an affine cusp polynomial of type A if χA > 0.
Assumption 2.2. Throughout this paper, we shall assume that the triplet of integers A
satisfies χA > 0. In particular, we shall only consider affine cusp polynomials.
Let fA = fA(x) be an affine cusp polynomial. One can easily show that
C[x1, x2, x3]
/(∂fA
∂x1
,
∂fA
∂x2
,
∂fA
∂x3
)
is of rank µA. We can consider the universal unfolding of fA, a deformation FA of fA
defined on C3×M , M := CµA−1×(C\{0}) over a µA-dimensional parameters (s, sµA) ∈M
given as follows:
Definition 2.3. Define a function FA(x; s, sµA) defined on C
3 ×M as follows;
FA(x; s, sµA) := x
a1
1 + x
a2
2 + x
a3
3 − s−1µA · x1x2x3 + s1 · 1 +
3∑
i=1
ai−1∑
j=1
si,j · xji . (2.4)
Denote by
p : C3 ×M −→ M, (x; s, sµA) 7→ (s, sµA)
the projection map from the total space to the deformation space. Set
p∗OC := OM [x1, x2, x3]
/(∂FA
∂x1
,
∂FA
∂x2
,
∂FA
∂x3
)
. (2.5)
p∗OC can be thought of as the direct image of the sheaf of relative algebraic functions on
the relative critical set C of FA with respect to the projection p : C3 ×M −→ M .
Proposition 2.4. The function FA(x; s, sµA) satisfies the following conditions:
(i) FA(x; 0, q) = fA(x).
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(ii) The OM -homomorphism ρ called the Kodaira–Spencer map defined as
ρ : TM −→ p∗OC, δ 7→ δFA, (2.6)
is an isomorphism.
Proof. Since FA is tame at any point on the deformation space M , namely, there are
no critical points coming from infinity. Therefore, the statement follows from the same
argument in Section 2.a of [3]. 
Note that the tangent bundle TM naturally obtains an OM -algebra structure.
Definition 2.5. We shall denote by ◦ the induced product structure on TM by the OM -
isomorphism (2.6). Namely, for δ, δ′ ∈ TM , we have
(δ ◦ δ′)FA = δFA · δ′FA in p∗OC . (2.7)
Set M := CµA−1 × C. Let ι be the natural embedding
ι : M →֒ M, (s, sµA) 7→ (s, sµA), (2.8)
and let M∞ be the divisor M\ι(M) := {(s, sµA) ∈ M | sµA = 0}. Denote again by p the
projection map from the total space to the deformation space:
p : C3 ×M −→M, (x; s, sµA) 7→ (s, sµA)
Set
p∗OC := OM [x1, x2, x3]
/(
sµA
∂FA
∂x1
, sµA
∂FA
∂x2
, sµA
∂FA
∂x3
, H1(x, s), H2(x, s)
)
. (2.9)
where
Hi(x, s) := aix
ai
i − ai+1xai+1i+1 +
ai−1∑
j=1
j · si,j · xji −
ai+1−1∑
j=1
j · si+1,j · xji+1, i = 1, 2. (2.10)
Proposition 2.6. As an OM -module, p∗OC is free of rank µA. As an OM -algebra, it
is isomorphic to the OM -subalgebra of ι∗ (p∗OC) whose OM -basis is given by the set of
residue classes of monomials{
1, xji (i = 1, 2, 3, j = 1, . . . , ai − 1), s−1µAx1x2x3
}
. (2.11)
In particular, we have the isomorphism of OM -modules
ι∗ (p∗OC) ≃ p∗OC . (2.12)
Namely, p∗OC is an extension of p∗OC as a free OM -module.
Proof. It is almost obvious that ι∗ (p∗OC) ≃ p∗OC .
6 YOSHIHISA ISHIBASHI, YUUKI SHIRAISHI, AND ATSUSHI TAKAHASHI
Lemma 2.7. We have
p∗OC /sµAp∗OC ≃ OM∞ [x1, x2, x3]
/(
x2x3, x3x1, x1x2, H1(x, s), H2(x, s)
)
, (2.13)
is a free OM∞-module of rank µA. In particular, we have
p∗OC
/
m(0,0)p∗OC ≃ C[x1, x2, x3]
/(
x2x3, x3x1, x1x2, a1x
a1
1 − a2xa22 , a2xa22 − a3xa33
)
,
(2.14)
where m(0,0) is the maximal ideal of OM corresponding to the point (0, 0).
Proof. Some elementary calculations yield the statement. 
By this lemma, we see that p∗OC is free of rank µA as an OM -module. The rest
follows from the following equality in ι∗ (p∗OC) :[
s−1µAx1x2x3
]
=
[
aix
ai
i +
ai−1∑
j=1
j · si,j · xji
]
, i = 1, 2, 3. (2.15)

Therefore, p∗OC can be thought of as the direct image of the sheaf of relative alge-
braic functions on C, a closure of the relative critical set C in C3 ×M , which is flat and
finite over M .
Proposition 2.8. Denote by TM (− logM∞) the sheaf of holomorphic vector fields on M
with logarithmic zeros along the divisor M∞ defined as
TM (− logM∞) := {δ ∈ TM | δsµA ∈ sµA · OM}. (2.16)
Then, TM (− logM∞) is a free OM -module of rank µA and we have the isomorphism of
OM -modules
ι∗ (TM (− logM∞)) ≃ TM . (2.17)
Namely, TM (− logM∞) is an extension of TM as a free OM -module.
Proof. The statement follows from the fact that
TM (− logM∞) ≃ OM
∂
∂s1
⊕
1≤i≤3,
1≤j≤ai−1
OM
∂
∂si,j
⊕
OMsµA
∂
∂sµA
. (2.18)

Proposition 2.9. The Kodaira–Spencer map ρ induces the OM -isomorphism ρ
ρ : TM (− logM∞) −→ p∗OC . (2.19)
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Proof. The statement easily follows since the Kodaira–Spencer map ρ induces the OM -
isomorphism between TM (− logM∞) and the free OM -submodule of ι∗ (p∗OC) spanned
by the residue classes of monomials
1, xji (i = 1, 2, 3, j = 1, . . . , ai − 1), s−1µAx1x2x3. (2.20)

2.2. Primitive vector field and Euler vector field.
Definition 2.10. The vector field e and E on M corresponding to the unit 1 and F by
the OM -isomorphism (2.6) is called the primitive vector field and the Euler vector field,
respectively. That is,
eFA = 1 and EFA = FA in p∗OC. (2.21)
Proposition 2.11. The primitive vector field e and the Euler vector field E on M are
given by
e =
∂
∂s1
, E = s1
∂
∂s1
+
3∑
i=1
ai−1∑
j=1
ai − j
ai
si,j
∂
si,j
+ χAsµA
∂
∂sµA
. (2.22)
In particular, they naturally define elements of Γ(M, TM (− logM∞)).
Proof. This is clear. 
Lemma 2.12. We have the “Euler’s identity”:
FA = EFA +
3∑
i=1
1
ai
xi
∂FA
∂xi
. (2.23)
Proof. This is also clear. 
Definition 2.13. An element g ∈ OM is of degree l for some k ∈ Q if it satisfies the
equation Eg = lg where E is the Euler vector field. If Eg = lg, then l is denoted by
deg(g).
Lemma 2.14. Suppose that g ∈ OM satisfies Eg = deg(g) · g. Then, we have deg(g) ≥ 0
and deg(g) = 0 if and only if g is a constant function.
Proof. It follows from our assumption that χA > 0. 
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2.3. Filtered de Rham cohomology. For any non-negative integer i, we set
p∗Ω
i
A3×M/M := Γ(A
3,ΩiA3)⊗C OM , (2.24)
where Ωi
A3
denotes the sheaf of algebraic differential i-forms on A3, the algebraic variety
underlying the complex manifold C3. p∗Ω
i
A3×M/M can be thought of as the direct image
of the sheaf of relative algebraic differential i-forms with respect to the projection p :
C3 ×M −→ M .
Definition 2.15. Define ΩFA as
ΩFA := p∗Ω
3
A3×M/M/dFA ∧ p∗Ω2A3×M/M . (2.25)
Proposition 2.16. ΩFA is a free p∗OC-module of rank one and hence a free OM -module
of rank µA.
Proof. A p∗OC-free base of ΩFA can be chosen as [ω], ω := dx1 ∧ dx2 ∧ dx3, and hence an
OM -free basis of ΩFA can be chosen as{
[ω], [xjiω] (i = 1, 2, 3, j = 1, . . . , ai − 1), [x1x2x3ω]
}
. (2.26)

Definition 2.17. We set
HFA := R3p∗(Ω•A3×M/M ⊗OM OM((u)), ud+ dFA∧) (2.27)
and call it the filtered de Rham cohomology group of the universal unfolding FA.
For any k ∈ Z, put
H(−k)FA := R3p∗(Ω•A3×M/M ⊗OM OM [[u]]uk, ud+ dFA∧).
Obviously, one has an OM [[u]]-isomorphism for all i ∈ Z
H(0)FA ≃ H
(−k)
FA
, ω 7→ ukω, (2.28)
and an OM((u))-isomorphism
H(−k)FA ⊗OM [[u]] OM ((u)) ≃ HFA. (2.29)
Furthermore, H(−k)FA is naturally a submodule ofHFA so that {H
(−k)
FA
}i∈Z form an increasing
and exhaustive filtration of HFA :
· · · ⊂ H(−k−1)FA ⊂ H
(−k)
FA
⊂ · · · ⊂ H(−1)FA ⊂ H
(0)
FA
⊂ · · · ⊂ HFA, (2.30)
such that HFA is complete with respect to the filtration in the following sense:⋃
k∈Z
H(−k)FA = HFA and
⋂
k∈Z
H(−k)FA = {0}. (2.31)
PRIMITIVE FORMS FOR AFFINE CUSP POLYNOMIALS 9
Proposition 2.18. For any k ∈ Z, H(−k)FA is an OM [[u]]-free module of rank µA. In
particular, we have the following short exact sequence of OM -modules
0→ H(−1)FA →֒ H
(0)
FA
r(0)−−→ ΩFA → 0. (2.32)
Proof. One can choose an OM [[u]]-free basis of H(0)FA as{
[ω], [xjiω] (i = 1, 2, 3, j = 1, . . . , ai − 1), [x1x2x3ω]
}
(2.33)
where ω = dx1 ∧ dx2 ∧ dx3. The rest is clear. 
Definition 2.19. Define an element ζA of Γ(M,H(0)FA) as
ζA :=
[
s−1µAdx1 ∧ dx2 ∧ dx3
]
. (2.34)
Definition 2.20. For any k ∈ Z, define an OM [[u]]-free module H
(−k)
FA
of rank µA as
H(k)FA := OM [[u]] · ukζA
⊕
1≤i≤3,
1≤j≤ai−1
OM [[u]] · ukxji ζA
⊕
OM [[u]] · uks−1µAx1x2x3ζA, (2.35)
where we regard ζA, x
j
iζA, s
−1
µA
x1x2x3ζA as elements of Γ(M, ι∗H(0)FA).
Proposition 2.21. We have the isomorphism of OM [[u]]-modules
ι∗
(
H(−k)FA
)
≃ H(−k)FA , i ∈ Z. (2.36)
Namely, H(−k)FA is an extension of H
(−k)
FA
as a free OM [[u]]-module.
Proof. It is clear by Proposition 2.18. 
Definition 2.22. Define an OM -free module ΩFA of rank µA as
ΩFA := OM · r(0)(ζA)
⊕
1≤i≤3,
1≤j≤ai−1
OM · r(0)(xji ζA)
⊕
OM · r(0)(s−1µAx1x2x3ζA), (2.37)
where we regard r(0)(ζA), r
(0)(xji ζA), r
(0)(s−1µAx1x2x3ζA) as elements of Γ(M, ι∗ΩFA).
Proposition 2.23. We have the isomorphism of OM -modules
ι∗
(
ΩFA
) ≃ ΩFA. (2.38)
Namely, ΩFA is an extension of ΩFA as a free OM -module.
Proof. It is almost clear. 
Proposition 2.24. ΩFA is a free p∗OC-module of rank one.
Proof. A p∗OC-free base of ΩFA can be chosen as r(0)(ζA) in Definition 2.22. 
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Proposition 2.25. We have the following short exact sequence of OM -modules
0→H(−1)FA →֒ H
(0)
FA
r(0)−−→ ΩFA → 0. (2.39)
Proof. It is clear by their definitions. 
2.4. Gauß–Manin connection. We define the freeOM [[u]]-module TCu×M of rank µA+1
as follows:
TCu×M := OM [[u]]
d
du
⊕OM [[u]]⊗OM TM . (2.40)
Definition 2.26. We define a connection, called the Gauß–Manin connection,
∇ : TCu×M ⊗OM HFA →HFA (2.41)
by letting; for δ ∈ TM and ζ = [φdx1 ∧ · · · ∧ dxn] ∈ HFA,
∇δζ := [( 1
u
(δFA)φ+ δ(φ))dx1 ∧ · · · ∧ dxn], (2.42a)
∇ d
du
ζ := [(− 1
u2
FAφ+
dφ
du
)dx1 ∧ · · · ∧ dxn]. (2.42b)
Proposition 2.27. Gauß–Manin connection ∇ : TCu×M ⊗OM HFA −→ HFA satisfies
following;
(i) ∇ is integrable:[
∇ d
du
,∇ d
du
]
= 0,
[
∇ d
du
,∇δ
]
= 0, [∇δ,∇δ′ ] = ∇[δ,δ′], δ, δ′ ∈ TM .
(ii) ∇ satisfies Griffith transversality: that is,
∇ : TM ⊗OM H(−k)FA −→ H
(−k+1)
FA
, k ∈ Z. (2.43)
(iii) The covariant differentiation ∇ d
du
satisfies
∇u d
du
(H(−k)FA ) ⊂ H
(−k+1)
FA
, k ∈ Z. (2.44)
Proof. See Proposition 4.5 of [19] and reference there in. 
We shall consider the extension the Gauß–Manin connection ∇ on HFA to the one
on HFA. Define the free OM [[u]]-module TCu×M(− logM∞) of rank µA + 1 as follows:
TCu×M(− logM∞) := OM [[u]]
d
du
⊕OM [[u]]⊗OM TM(− logM∞). (2.45)
Proposition 2.28. The Gauß–Manin connection ∇ on HFA extends to HFA with loga-
rithmic poles along M∞, namely, ∇ induces the connection
∇ : TCu×M(− logM∞)⊗OM HFA −→ HFA, (2.46)
satisfying the following conditions:
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(i) ∇ is integrable:[
∇ d
du
,∇ d
du
]
= 0,
[
∇ d
du
,∇δ
]
= 0,
[∇δ,∇δ′] = ∇[δ,δ′], δ, δ′ ∈ TM(− logM∞).
(ii) ∇ satisfies Griffith transversality: that is,
∇ : TM(− logM∞)⊗OM H
(−k)
FA
−→ H(−k+1)FA , k ∈ Z. (2.47)
(iii) The covariant differentiation ∇ d
du
satisfies
∇u d
du
(H(−k)FA ) ⊂ H
(−k+1)
FA
, k ∈ Z. (2.48)
Proof. We shall check that
sµA∇ ∂
∂sµA
(HFA) ⊂ HFA. (2.49)
∇ ∂
∂s1
(HFA) ⊂ HFA, ∇ ∂
∂si,j
(HFA) ⊂ HFA, i = 1, 2, 3, j = 1, . . . , ai − 1. (2.50)
u∇ d
du
(HFA) ⊂ HFA. (2.51)
First we shall check the condition (2.49). One has
sµA∇ ∂
∂sµA
ζA =
1
u
s−1µAx1x2x3ζA − ζA, (2.52)
sµA∇ ∂
∂sµA
xji ζA =
1
u
s−1µAx1x2x3 · xji ζA − xji ζA, (2.53)
sµA∇ ∂
∂sµA
s−1µAx1x2x3ζA =
1
u
(s−1µAx1x2x3)
2ζA − 2s−1µAx1x2x3ζA. (2.54)
The images of s−1µAx1x2x3 · xji ζA and (s−1µAx1x2x3)2ζA by r(0) can be extended to ΩFA.
By Proposition 2.24 and Proposition 2.25, we can show that 1/u · s−1µAx1x2x3ζA, 1/u ·
(s−1µAx1x2x3)
2ζA ∈ HFA.
Next we shall check that the condition (2.51). The assertion for s1 is obvious. One
has
∇ ∂
∂s
i′,j′
φ · ζA = 1
u
xj
′
i′ · φ · ζA, (2.55)
where φ is an element of the set {1, ∂FA/∂si,j (i = 1, 2, 3. j = 1, . . . , ai − 1), ∂FA/∂sµA}.
The image of xj
′
i′ · φ · ζA by r(0) can be extended to ΩFA. By Proposition 2.24 and
Proposition 2.25, we can show that 1/u · xj′i′ · φ · ζA ∈ HFA.
Finally we shall check the condition (2.51). One has
u∇ d
du
φ · ζA = −1
u
FA · φ · ζA, (2.56)
where φ is an element of the set {1, ∂FA/∂si,j (i = 1, 2, 3. j = 1, . . . , ai − 1), ∂FA/∂sµA}.
The image of FA · φ · ζA by r(0) can be extended to ΩFA since we have
FA = EFA +
3∑
i=1
1
ai
xi
∂FA
∂xi
. (2.57)
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By Proposition 2.24 and Proposition 2.25, we can show that −1/u ·FA ·φ · ζA ∈ HFA. The
conditions (i), (ii) and (iii) follow from Proposition 2.27. 
2.5. Higher residue pairing.
Definition 2.29. Define an OM -bilinear form JA on ΩFA by
JFA(ω1, ω2) :=− ResC3×M/M
φ1φ2dx1 ∧ dx2 ∧ dx3∂FA
∂x1
∂FA
∂x2
∂FA
∂x3
 (2.58)
=
−1
(2π
√−1)3
∫
C
φ1 φ2 dx1 ∧ dx2 ∧ dx3
∂FA
∂x1
∂FA
∂x2
∂FA
∂x3
(2.59)
where ω1 = [φ1dx1 ∧ dx2 ∧ dx3] and ω2 = [φ2dx1 ∧ dx2 ∧ dx3], C is the distinguished
boundary of a polydisc containing all the critical points of FA (see (3.3.7) and (3.3.8) of
[14]).
Proposition 2.30. The OM -bilinear form JFA on ΩFA is non-degenerate.
Proof. This is a well-known fact. In our case, we can show this by a direct calculation:
Lemma 2.31. We have
ResC3×M/M
 1 · dx1 ∧ dx2 ∧ dx3∂FA
∂x1
∂FA
∂x2
∂FA
∂x3
 = 0, (2.60a)
ResC3×M/M
 x
j
i · dx1 ∧ dx2 ∧ dx3
∂FA
∂x1
∂FA
∂x2
∂FA
∂x3
 = 0, i = 1, 2, 3, j = 1, . . . , ai − 1, (2.60b)
and
ResC3×M/M
 x1x2x3 · dx1 ∧ dx2 ∧ dx3∂FA
∂x1
∂FA
∂x2
∂FA
∂x3
 = s3µA . (2.60c)
Proof. Some elementary calculations of residues yield the statement. 
Now, the statement of Proposition 2.30 easily follows. 
Proposition 2.32. The pairing JFA on ΩFA induces a non-degenerate symmetric OM -
bilinear form JFA on ΩFA whose restriction to ι
∗
(
ΩFA
) ≃ ΩFA coincides with JFA.
Proof. Since the elements r(0)(ζA), r
(0)(xji ζA), r
(0)(s−1µAx1x2x3ζA) form an OM -basis of ΩFA,
it is clear from Lemma 2.31. 
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In order to define the higher residue pairing, we prepare a notation. For P =∑
i∈Z piu
i ∈ OM((u)), set P ∗ :=
∑
i∈Z pi(−u)i such that (P ∗)∗ = P .
Definition 2.33. An OM -bilinear form
KFA : HFA ⊗OM HFA → OM ((u)) (2.61)
is called the higher residue pairing if it satisfies the following properties:
(i) For all ω1, ω2 ∈ HFA,
KFA(ω1, ω2) = (−1)3KFA(ω2, ω1)∗. (K1)
(ii) For all P ∈ OM ((u)) and ω1, ω2 ∈ HF ,
PKFA(ω1, ω2) = KFA(Pω1, ω2) = KFA(ω1, P
∗ω2). (K2)
(iii) For all ω1, ω2 ∈ H(0)FA,
KFA(ω1, ω2) ∈ u3OM [[u]]. (K3)
(iv) The following diagram is commutative:
KFA :H(0)FA ×H
(0)
FA
−−−→ u3OM [[u]]y ymod u4OM [[u]]
JFA : ΩFA × ΩFA −−−→ u3OM .
(v) For all ω1, ω2 ∈ HF and δ ∈ TM ,
δKFA(ω1, ω2) = KFA(∇δω1, ω2) +KFA(ω1,∇δω2). (K4)
(vi) For all ω1, ω2 ∈ HF ,
u
d
du
KFA(ω1, ω2) = KFA(u∇ d
du
ω1, ω2) +KFA(ω1, u∇ d
du
ω2). (K5)
Definition 2.34. Define K
(k)
FA
for k ∈ Z by the coefficient of the expansion of KFA in u
KFA(ω1, ω2) :=
∑
k∈Z
K
(k)
FA
(ω1, ω2)u
k+3, (2.62)
and call it the k-th higher residue pairing.
Remark 2.35. In the paper [19], there were errors concerning to the signs in (K1) and
(K5). We fix them here.
Proposition 2.36. There exists a unique higher residue pairing KFA.
Proof. Since FA is tame at any point on the deformation space M , namely, there are
no critical points coming from infinity. Therefore, the statement follows from the same
argument in Theorem 2.14 and Remark 2.15 in [3]. 
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We shall consider the extension KFA of KFA on HFA.
Proposition 2.37. The pairing KFA on H(0)FA induces an OM -bilinear form
KFA : H
(0)
FA
⊗OM H
(0)
FA
−→ u3OM [[u]] (2.63)
whose restriction to ι∗
(
H(0)FA
)
≃ H(0)FA coincides with KFA.
Proof. This follows from Lemma 3.4 of [8], where M , M , M∞, H(0)FA, KFA, H
(0)
FA
correspond
to X , Y , D, H, P , 1F in [8], respectively. 
2.6. Primitive form.
Definition 2.38. An element ζ ∈ Γ(M,H(0)FA) is called a primitive form for the tuple
(H(0)FA,∇, KFA) if it satisfies following five conditions;
(i) u∇eζ = ζ and ζ induces OM -isomorphism:
TM [[u]] ≃ H(0)FA,
∞∑
k=0
δku
k 7→
∞∑
k=0
uk(u∇δkζ). (P1)
(ii) We have
KFA(u∇δζ, u∇δ′ζ) ∈ C · u3, for all δ, δ′ ∈ TM . (P2)
(iii) There exists r ∈ C such that
∇u d
du
+Eζ = rζ. (P3)
(iv) There exists a connection ∇/ : TM × TM −→ TM such that
u∇δ∇δ′ζ = ∇δ◦δ′ζ + u∇∇/δδ′ζ, δ, δ
′ ∈ TM . (P4)
(v) There exists an OM -endomorphism N : TM −→ TM such that
u∇ d
du
(u∇δζ) = −∇E◦δζ + u∇Nδζ, δ ∈ TM . (P5)
In particular, the constant r of (P3) is called the minimal exponent.
3. Main Theorem
Theorem 3.1. The element ζA := [s
−1
µA
dx1∧ dx2 ∧ dx3] ∈ H(0)FA is a primitive form for the
tuple (H(0)FA,∇, KFA) with the minimal exponent r = 1.
Once we have a primitive form ζA, we obtain a Frobenius structure on M by the
general theory developed by K. Saito.
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Corollary 3.2. The primitive form ζA determines a Frobenius structure of rank µA and
dimension one on the deformation space M of the universal unfolding of fA. More pre-
cisely, the non-degenerate symmetric bilinear form η on TM defined by
η(δ, δ′) := K
(0)
FA
(u∇δζA, u∇δ′ζ) = JFA(r(0)
(
u∇δζA), r(0)(u∇δ′ζA)
)
, δ, δ′ ∈ TM , (3.1)
together with the product ◦ on TM , the primitive vector field e ∈ Γ(M, TM) and the Euler
vector field E ∈ Γ(M, TM) define a Frobenius structure on M of rank µA and dimension
one.
Proof. This is a direct consequence of Theorem 7.5 of [19]. 
Definition 3.3. For simplicity, we shall denote by MfA,ζA the deformation space M
together with the Frobenius structure on M obtained in Corollary 3.2 and call it the
Frobenius manifold constructed from the pair (fA, ζA).
For a proof of Theorem 3.1, we first give some useful lemmas.
Lemma 3.4. For δ ∈ TM such that [δ, E] = lδ for some l ∈ Q, we have
∇u d
du
+E (u∇δζA) = (2− l) · u∇δζA, (3.2)
In particular, we have the following equations:
∇u d
du
+E (u∇eζA) = 1 · u∇eζA, (3.3a)
∇u d
du
+E
(
u∇ ∂
∂si,j
ζA
)
=
(
1 +
j
ai
)
· u∇ ∂
∂si,j
ζA, i = 1, 2, 3, j = 1, . . . , ai − 1. (3.3b)
∇u d
du
+E
(
u∇sµA ∂∂sµA ζA
)
= 2 · u∇sµA ∂∂sµA ζA. (3.3c)
Proof. Note that
(ud+ dFA)
(
x1
a1
dx2 ∧ dx3 − x2
a2
dx1 ∧ dx3 + x3
a3
dx1 ∧ dx2
)
=
{
u
(
3∑
i=1
1
ai
)
+
3∑
i=1
1
ai
xi
∂FA
∂xi
}
dx1 ∧ dx2 ∧ dx3.
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For δ ∈ TM such that [δ, E] = lδ for some l ∈ Q, one has
∇u d
du
+E (u∇δζA)
= ∇u d
du
+E
[(
δ(FA)s
−1
µA
+ uδ(s−1µA)
)
dx1 ∧ dx2 ∧ dx3
]
=
[{
−1
u
FAδ(FA)s
−1
µA
− FAδ(s−1µA) + uδ(s−1µA)
}
dx1 ∧ dx2 ∧ dx3
]
+
[{
1
u
EFA(δ(FA)s
−1
µA
+ uδ(s−1µA)) + E(δ(FA)s
−1
µA
+ uδ(s−1µA))
}
dx1 ∧ dx2 ∧ dx3
]
=
[{
1
u
(EFA − FA)δ(FA)s−1µA + Eδ(FA)s−1µA + δ(FA)E(s−1µA)
}
dx1 ∧ dx2 ∧ dx3
]
+
[{
(EFA − FA)δ(s−1µA) + uEδ(s−1µA) + uδ(s−1µA)
}
dx1 ∧ dx2 ∧ dx3
]
=
[{
u · 1
u
(
1
a1
+
1
a2
+
1
a3
) + (1− l)− χA
}
δ(FA)s
−1
µA
dx1 ∧ dx2 ∧ dx3
]
+
[{
u(
1
a1
+
1
a2
+
1
a3
)− uχA − ul + u
}
δ(s−1µA)dx1 ∧ dx2 ∧ dx3
]
= (2− l) · u∇δζA.
Therefore we have Lemma 3.4. 
Lemma 3.5. Let δ1, δ2, δ3 be elements of TM satisfying [δi, E] = liδi, i = 1, 2, 3 for some
l1, l2, l3 ∈ Q. Then, we have
deg
(
K
(k)
FA
(
u2∇δ1∇δ2ζA, u∇δ3ζA
))
= 2− l1 − l2 − l3 − k, k ∈ Z. (3.4)
Proof. The equations (K4) and (K5) yields(
u
d
du
+ E
)
KFA
(
u2∇δ1∇δ2ζA, u∇δ3ζA
)
= KFA
(
∇u d
du
+E(u∇δ1(u∇δ2ζA)), u∇δ3ζA
)
+KFA
(
u2∇δ1∇δ2ζA,∇u d
du
+E(u∇δ3ζA)
)
.
By the integrability of the Gauß–Manin connection, we have[
∇u d
du
+E, u∇δ1
]
= (1− l1)u∇δ1.
The statement now easily follows from the definition of K
(k)
FA
and Lemma 3.4. 
3.1. Condition (i). Condition (i) is satisfied since for all δ ∈ TM we have
u∇δ[s−1µAdx1 ∧ dx2 ∧ dx3] =
[(
δF + usµAδ(s
−1
µA
)
)
s−1µAdx1 ∧ dx2 ∧ dx3
]
. (3.5)
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3.2. Condition (ii). It is enough to show the following:
Lemma 3.6. Let δ1, δ2 be elements of the set of vector fields{
e =
∂
∂s1
,
∂
∂s1,1
, . . . ,
∂
∂si,j
, . . . ,
∂
∂s3,a3−1
, sµA
∂
∂sµA
}
.
Then, for all k ≥ 1, K(k)FA (u∇δ1ζA, u∇δ2ζA) = 0.
Proof. By Lemma 3.5, we have
deg
(
K
(k)
FA
(u∇δ1ζA, u∇δ2ζA)
)
= 1− l1 − l2 − k, k ∈ Z.
Therefore, deg
(
K
(k)
FA
(u∇δ1ζA, u∇δ2ζA)
)
is zero if δ1 = δ2 = sµA
∂
∂sµA
, k = 1 and is negative
otherwise. If the degree is negative, then since K
(k)
FA
(u∇δ1ζA, u∇δ2ζA) ∈ OM by Proposi-
tion 2.37, it must be zero. Since the first higher residue pairing K
(1)
FA
is skew-symmetric
by the equation (K1), we have
K
(1)
FA
(
u∇sµA ∂∂sµA ζ, u∇sµA ∂∂sµA ζ
)
= 0.

3.3. Condition (iii). This is already proven in Lemma 3.4.
3.4. Condition (iv). We shall prepare the following useful lemma to check Condition
(iv):
Lemma 3.7. Under the conditions (P1) and (P2), the following two conditions are equiv-
alent for δ1, δ2 ∈ TM :
(i) The equation (P4) holds.
(ii) For all δ3 ∈ TM and k ≥ 2, K(k)FA (u2∇δ1∇δ2ζA, u∇δ3ζA) = 0.
Proof. (i) ⇒ (ii). It immediately follows from Lemma 3.6.
(ii) ⇒ (i). Recall that the K(0)(u∇δζA, u∇δ′ζA) = JFA(r(0) (u∇δζA) , r(0) (u∇δ′ζA))
by (K3). Since JFA is non-degenerate, the conditions (P1) and (P2) yield the statement.

By Lemma 3.7, it is enough to show the following:
Lemma 3.8. Let δ1, δ2, δ3 be elements of the set of vector fields{
e =
∂
∂s1
,
∂
∂s1,1
, . . . ,
∂
∂si,j
, . . . ,
∂
∂s3,a3−1
, sµA
∂
∂sµA
}
.
Then, K
(k)
FA
(u2∇δ1∇δ2ζA, u∇δ3ζA) = 0 for all δ1, δ2, δ3 ∈ TM and k ≥ 2 except for one case
when δ1 = δ2 = δ3 = sµA
∂
∂sµA
, k = 2.
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Proof. By Lemma 3.5, for all k ≥ 2, deg
(
K
(k)
FA
(u2∇δ1∇δ2ζA, u∇δ3ζA)
)
= 0 if δ1 = δ2 =
δ3 = sµA
∂
∂sµA
, k = 2 and is negative otherwise. If the degree is negative, then since
K
(k)
FA
(u2∇δ1∇δ2ζA, u∇δ3ζA) ∈ OM by Proposition 2.37, it must be zero.
If δ1 = δ2 = δ3 = sµA
∂
∂sµA
and k = 2, K
(2)
FA
(
u2∇sµA ∂∂sµA∇sµA ∂∂sµA ζA, u∇sµA ∂∂sµA ζA
)
is a constant. Then we only have to calculate this value along the submanifold {s = 0}.
By Lemma 3.4, one has ∇u d
du
+E
(
u∇sµA ∂∂sµA ζA
)
= 2u∇sµA ∂∂sµA ζA. This implies
χA∇sµA ∂∂sµA
(
u∇sµA ∂∂sµA ζA
)
=2u∇sµA ∂∂sµA ζA −∇u ddu
(
u∇sµA ∂∂sµA ζA
)
−∇E−χAsµA ∂∂sµA
(
u∇sµA ∂∂sµA ζA
)
.
Then, by χA 6= 0 and Lemma 3.6, one has
K
(2)
FA
(
u2∇sµA ∂∂sµA∇sµA ∂∂sµA ζA, u∇sµA ∂∂sµA ζA
)∣∣∣∣
s=0
=
1
χA
K
(2)
FA
(
2u2∇sµA ∂∂sµA ζA, u∇sµA ∂∂sµA ζA
)∣∣∣∣
s=0
− 1
χA
K
(2)
FA
(
u2∇u d
du
(
u∇sµA ∂∂sµA ζA
)
, u∇sµA ∂∂sµA ζA
)∣∣∣∣
s=0
=− 1
χA
K
(0)
FA
(
∇u d
du
(
u∇sµA ∂∂sµA ζA
)
, u∇sµA ∂∂sµA ζA
)∣∣∣∣
s=0
.
By the symmetry of K
(0)
FA
and the equation (K5), one also has
K
(0)
FA
(
∇u d
du
(
u∇sµA ∂∂sµA ζA
)
, u∇sµA ∂∂sµA ζA
)
=
1
2
{
K
(0)
FA
(
∇u d
du
(
u∇sµA ∂∂sµA ζA
)
, u∇sµA ∂∂sµA ζA
)
+K
(0)
FA
(
u∇sµA ∂∂sµA ζA,∇u ddu
(
u∇sµA ∂∂sµA ζA
))}
=
3
2
K
(0)
FA
(
u∇sµA ∂∂sµA ζA, u∇sµA ∂∂sµA ζA
)
= 0.
Therefore we have Lemma 3.8. 
3.5. Condition (v). Under the Condition (iv), it is easy to see that Condition (v) follows
from Lemma 3.4.
4. Mirror Symmetry
From now on, we shall denote by FfA,ζA the Frobenius potential for the Frobenius
structure on M constructed from the pair (fA, ζA) in Corollary 3.2.
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Theorem 4.1. For the Frobenius manifold MfA,ζA constructed from the pair (fA, ζA),
there exists flat coordinates t1, t1,1, . . . , t3,a3−1, tµA satisfying the following conditions:
(i) The unit vector field e and the Euler vector field E are given by
e =
∂
∂t1
, E = t1
∂
∂t1
+
3∑
i=1
ai−1∑
j=1
ai − j
ai
ti,j
∂
∂ti,j
+ χA
∂
∂tµA
.
(ii) The non-degenerate symmetric bilinear form η on TM defined by
η(δ, δ′) := K
(0)
FA
(u∇δζA, u∇δ′ζ), δ, δ′ ∈ TM , (4.1)
satisfies
η
(
∂
∂t1
,
∂
∂tµA
)
= η
(
∂
∂tµA
,
∂
∂t1
)
= 1,
η
(
∂
∂ti1,j1
,
∂
∂ti2,j2
)
=

1
ai1
i1 = i2 and j2 = ai1 − j1,
0 otherwise.
(iii) The Frobenius potential FfA,ζA satisfies EFfA,ζA|t1=0 = 2FfA,ζA|t1=0,
FfA,ζA|t1=0 ∈ C
[
t1,1, . . . , t1,a1−1, t2,1, . . . , t2,a2−1, t3,1, . . . , t3,a3−1, e
tµA
]
.
(iv) Assume the condition (iii). The restriction of the Frobenius potential FfA,ζA to
the submanifold {t1 = etµA = 0} is given as
FfA,ζA|t1=etµA=0 = G(1) + G(2) + G(3),
where G(i) ∈ C[ti,1, . . . , ti,ai−1], i = 1, 2, 3.
(v) Assume the condition (iii). In the frame ∂
∂t1
, ∂
∂t1,1
, . . . , ∂
∂t3,a3−1
, ∂
∂tµA
of TM , the
product ◦ can be extended to the limit t1 = t1,1 = · · · = t3,a3−1 = etµA = 0. The
C-algebra obtained in this limit is isomorphic to
C[x1, x2, x3] /(x1x2, x2x3, x3x1, a1x
a1
1 − a2xa22 , a2xa22 − a3xa33 ) ,
where ∂/∂t1,1, ∂/∂t2,1, ∂/∂t3,1 are mapped to x1, x2, x3, respectively.
(vi) The term 
etµA if a1 = a2 = a3 = 1,
t3,1e
tµA if 1 = a1 = a2 < a3,
t2,1t3,1e
tµA if 1 = a1 < a2,
t1,1t2,1t3,1e
tµA if a1 = 2,
occurs with the coeffcient 1 in FfA,ζA.
We shall check all conditions in the above theorem.
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4.1. Condition (i).
Lemma 4.2. We have
K
(0)
FA
(ζA, u∇ ∂
∂s1
ζA) = 0, K
(0)
FA
(ζA, u∇ ∂
∂si,j
ζA) = 0, i = 1, 2, 3, j = 1, . . . , ai − 1, (4.2)
and
K
(0)
FA
(ζA, u∇sµA ∂∂sµA ζA) = 1. (4.3)
Proof. The statement follows from Lemma 2.31. 
Lemma 4.3. The one form θ ∈ Γ(M,Ω1M) defined by
θ := K
(0)
FA
(ζA, u∇ ∂
∂s1
ζA)ds1
+
3∑
i=1
ai−1∑
j=1
K
(0)
FA
(ζA, u∇ ∂
∂si,j
ζA)dsi,j +K
(0)
FA
(ζA, u∇ ∂
∂sµA
ζA)dsµA, (4.4)
is a closed form which is independent from the choice of coordinates on M . Moreover,
there exists a flat coordinate t such that θ = dt.
Proof. See section 3.3 3) of [16]. 
Combining these two Lemmas, we have dt = dsµA/sµA. Therefore, we can choose
tµA := log sµA as a flat coordinate. Since ζA, x
j
iζA(i = 1, 2, 3, j = 1, . . . , ai−1), s−1µAx1x2x3ζA
form a C[[u]]-basis of H(0)FA at (0, 0) ∈ M , by Lemma 3.4, one can choose other flat
coordinates t1, t1,1, . . . , t3,a3−1 such that
t1|(s,sµA)=(0,0) = t1,1|(s,sµA)=(0,0) = · · · = t3,a3−1|(s,sµA)=(0,0) = 0
together with the following normalization;
∂t1
∂s1
∣∣∣∣
(s,sµA)=(0,0)
= 1,
∂t1
∂si,j
∣∣∣∣
(s,sµA )=(0,0)
= 0,
∂t1
∂sµA
∣∣∣∣
(s,sµA)=(0,0)
= 0, (4.5a)
∂ti,j
∂s1
∣∣∣∣
(s,sµA)=(0,0)
= 0,
∂ti,j
∂si′,j′
∣∣∣∣
(s,sµA)=(0,0)
= δii′δjj′,
∂ti,j
∂sµA
∣∣∣∣
(s,sµA)=(0,0)
= 0, (4.5b)
where δii′ and δjj′ are Kronecker’s deltas. In particular, the flat coordinates t1, t1,1, . . . ,
t3,a3−1, tµA satisfy
e =
∂
∂t1
, E = t1
∂
∂t1
+
3∑
i=1
ai−1∑
j=1
ai − j
ai
ti,j
∂
∂ti,j
+ χA
∂
∂tµA
,
which is the condition (i).
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4.2. Condition (ii).
Lemma 4.4. We have
K
(0)
FA
(ζA, u∇ ∂
∂t1
ζA) = 0, K
(0)
FA
(ζA, u∇ ∂
∂ti,j
ζA) = 0, i = 1, 2, 3, j = 1, . . . , ai − 1, (4.6)
and
K
(0)
FA
(ζA, u∇ ∂
∂tµA
ζA) = 1. (4.7)
Proof. By Lemma 4.3, we have
dtµA = K
(0)
FA
(ζA, u∇ ∂
∂t1
ζA)dt1 +
3∑
i=1
ai−1∑
j=1
K
(0)
FA
(ζA, u∇ ∂
∂ti,j
ζA)dti,j +K
(0)
FA
(ζA, u∇ ∂
∂tµA
ζA)dtµA.
The statement follows. 
Note that the pairings to consider are constant since we are dealing with flat coor-
dinates. Therefore, we can evaluate them at (0, 0) ∈ M . Moreover, by the normaliza-
tion (4.5), we have
lim
sµA→0
K
(0)
FA
(
u∇ ∂
∂ti,j
ζA, u∇ ∂
∂t
i′,j′
ζA
)∣∣∣∣
s=0
= K
(0)
FA
(
u∇ ∂
∂ti,j
ζA, u∇ ∂
∂t
i′,j′
ζA
)∣∣∣∣
(s,sµA )=(0,0)
= K
(0)
FA
(
u∇ ∂
∂si,j
ζA, u∇ ∂
∂s
i′,j′
ζA
)∣∣∣∣
(s,sµA )=(0,0)
= lim
sµA→0
K
(0)
FA
(
u∇ ∂
∂si,j
ζA, u∇ ∂
∂s
i′,j′
ζA
)∣∣∣∣
s=0
= lim
sµA→0
K
(0)
FA
(
ζA, u∇ ∂
∂si,j
◦ ∂
∂s
i′,j′
ζA
)∣∣∣∣
s=0
.
The statement follows from Lemma 2.7.
4.3. Condition (iii). Note that we have an OM -isomorphism
TM (− logM∞) ≃ OM
∂
∂t1
⊕
1≤i≤3,
1≤j≤ai−1
OM
∂
∂ti,j
⊕
OM
∂
∂tµA
. (4.8)
The condition (iii) follows from this together with Proposition 2.9 and the fact that all
flat coordinates have positive degrees.
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4.4. Condition (iv). Recall that the ideal in the equation (2.9) restricted to M∞ is given
by
(x2x3, x3x1, x1x2, H1(x, s), H2(x, s)) ,
where
Hi(x, s) := aix
ai
i − ai+1xai+1i+1 +
ai−1∑
j=1
j · si,j · xji −
ai+1−1∑
j=1
j · si+1,j · xji+1, i = 1, 2.
In particular, we have
η
(
∂
∂si,j
,
∂
∂si′,j′
)∣∣∣∣
sµA=0
= 0, if i 6= i′. (4.9)
Note that the connection ∇/ on TM in (P4) is the Levi–Civita connection with respect
to η (see Proposition 7.9 and Proposition 7.16 of [19]) and that ti,j is the solution of the
system
∇/∗dti,j = 0, ti,j |(s,sµA )=(0,0) = 0,
∂ti,j
∂s1
∣∣∣∣
(s,sµA)=(0,0)
= 0,
∂ti,j
∂si′,j′
∣∣∣∣
(s,sµA )=(0,0)
= δii′δjj′,
∂ti,j
∂sµA
∣∣∣∣
(s,sµA )=(0,0)
= 0,
where ∇/∗ is a connection on Ω1M dual to ∇/. Therefore, by (4.9), we have
∂ti,j
∂si′,j′
∣∣∣∣
sµA=0
= 0, if i 6= i′. (4.10)
The third derivatives of the Frobenius potential with respect to flat coordinates are
given by residues. For example, we have
∂3FfA,ζA
∂ti1,j1∂ti2,j2∂ti3,j3
= −e−2tµAResC3×M/M

∂FA
∂ti1,j1
∂FA
∂ti2,j2
∂FA
∂ti3,j3
dx1 ∧ dx2 ∧ dx3
∂FA
∂x1
∂FA
∂x2
∂FA
∂x3
 . (4.11)
Therefore, by using the above description of the ideal, the normalization (4.5) and (4.10),
we can show that
lim
etµA→0
∂nFfA,ζA
∂ti1,j1 · · ·∂tin,jn
∣∣∣∣
t1=t1,1=···=t3,a3−1=0
6= 0 only if i1 = · · · = in,
by induction on n.
4.5. Condition (v). Taking into account the normalization (4.5), the condition (v) easily
follows from Lemma 2.7.
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4.6. Condition (vi). Note that the coefficient of the term etµA (if a1 = a2 = a3 = 1),
t3,1e
tµA (if 1 = a1 = a2 < a3), t2,1t3,1e
tµA (if 1 = a1 < a2), t1,1t2,1t3,1e
tµA (if a1 ≥ 2) is given
by the limit
lim
etµA→0
(
e−tµA · ∂
3FfA,ζA
∂tµA∂tµA∂tµA
∣∣∣∣
t1=0
)
if a1 = a2 = a3 = 1,
lim
etµA→0
(
e−tµA · ∂
3FfA,ζA
∂tµA∂tµA∂t3,1
∣∣∣∣
t1=t3,1=···=t3,a3−1=0
)
if 1 = a1 = a2 < a3,
lim
etµA→0
(
e−tµA · ∂
3FfA,ζA
∂tµA∂t2,1∂t3,1
∣∣∣∣
t1=t2,1=···=t3,a3−1=0
)
if 1 = a1 < a2,
lim
etµA→0
(
e−tµA · ∂
3FfA,ζA
∂t1,1∂t2,1∂t3,1
∣∣∣∣
t1=t1,1=···=t3,a3−1=0
)
if a1 ≥ 2.
Since the third derivatives of the Frobenius potential with respect to flat coordinates are
given by residues of the form (4.11), it is easy to see that the above limits are always
reduced to the following limit
lim
sµA→0
s−1µA · s−2µAResC3×M/M
 x1x2x3dx1 ∧ dx2 ∧ dx3∂FA
∂x1
∂FA
∂x2
∂FA
∂x3

∣∣∣∣∣∣∣
s=0

by using the relations in p∗OC and the normalization (4.5), which is one.
4.7. Mirror isomorphism. This theorem enables us to simplify the proofs given by
Milanov–Tseng [11] and Rossi [13].
Corollary 4.5. There exists an isomorphism of Frobenius manifolds between the one
constructed from the Gromov–Witten theory for P1A and the one constructed from the pair
(fA, ζA).
5. Another proof of our main theorem
Denote by (ηA, ◦A, eA, EA) the Frobenius structure for a triplet of positive integers
A = (a1, a2, a3) with χA > 0 uniquely determined by Theorem 3.1 of [9]. In particular,
we shall denote by (t, tµA) := (t1, t2, . . . , tµA−1, tµA) := (t1, t1,1, . . . , t3,a3−1, tµA) the flat
coordinates on M and also denote by ∂i the basis of TM corresponding to the coordinate
ti for simplicity.
In this section, we shall show the way to determine not only the Frobenius struc-
ture (η, ◦, e, E) on M constructed from the pair (fA, ζA) but also the primitive form ζA
itself from the Frobenius structure (ηA, ◦A, eA, EA). It is very important to note that the
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Frobenius potential FA for (ηA, ◦A, eA, EA) is isomorphic to the one on M constructed
from the Gromov-Witten theory of the orbifold P1A.
5.1. Key lemma. We can determine a primitive form by the following Lemma, which is
essentially Lemma 3.3 of [16].
Lemma 5.1. Suppose that there exists a local coordinates (t1, t1,1, . . . , t3,a3−1, tµA) on M
and an element ζ ∈ Γ(M,H(0)FA) satisfying the following properties:
(i) The unit vector field e and the Euler vector field E are given by
e =
∂
∂t1
, E = t1
∂
∂t1
+
3∑
i=1
ai−1∑
j=1
ai − j
ai
ti,j
∂
∂ti,j
+ χA
∂
∂tµA
.
(ii) ζ satisfies
u∇eζ = ζ, ∇u d
du
+Eζ = ζ.
(iii) We have an OM [[u]]-isomorphism
H(0)FA ≃ OM [[u]] · u∇ ∂∂t1 ζ
⊕
1≤i≤3,
1≤j≤ai−1
OM [[u]] · u∇ ∂
∂ti,j
ζ
⊕
OM [[u]] · u∇ ∂
∂tµA
ζ.
(iv) Let V be the C-vector space given by
V := C
∂
∂t1
⊕
1≤i≤3,
1≤j≤ai−1
C
∂
∂ti,j
⊕
C
∂
∂tµA
.
We have
K
(0)
FA
(u∇δ1ζ, u∇δ2ζ) ∈ C, for all δ1, δ2 ∈ V.
(v) We have
u∇δ1∇δ2ζ = ∇δ1◦δ2ζ, for all δ1, δ2 ∈ V.
Then, the OM -bilinear form
K ′FA : HFA ⊗OM HFA −→ OM((u)) (5.1)
defined by
K ′FA(u
i1+1∇δ1ζ, ui2+1∇δ2ζ) := (−1)i2 ·K(0)FA (u∇δ1ζ, u∇δ2ζ) · ui1+i2+3, δ1, δ2 ∈ TM , (5.2)
coincides with KFA. In particular, ζ is a primitive form for the tuple (H(0)FA,∇, KFA) with
the minimal exponent r = 1.
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Proof. The pairing K ′FA obviously satisfies the same conditions (K1), (K2), (K3) as the
higher residue pairing KFA does. We can easily show by a direct calculation that the
conditions (iv) and (v) imply the condition (K4) for K ′FA. We have
∇u d
du
+E
(
u∇ ∂
∂ti,j
ζ
)
=
(
j
ai
+ 1
)
· u∇ ∂
∂ti,j
ζ, i = 1, 2, 3, j = 1, . . . , ai − 1,
∇u d
du
+E
(
u∇ ∂
∂tµA
ζ
)
= 2 · u∇ ∂
∂tµA
ζ,
which implies the condition (P5) for ζ . By using this, we can also show the condition (K5)
for K ′FA. Therefore, by the uniquness of the higher residue pairings in Proposition 2.36,
we have K ′FA = KFA.
ζ obviously satisfies the conditions (P1), (P3) and (P4) by the assumption. Since
KFA(u∇δ1ζ, u∇δ2ζ) = K ′FA(u∇δ1ζ, u∇δ2ζ) := K
(0)
FA
(u∇δ1ζ, u∇δ2ζ) · u3, δ1, δ2 ∈ TM ,
ζ also satisfies the condition (P2). The statement follows. 
5.2. From the Frobenius potential FA to the primitive form ζA. In our case, the
conditions for ζ = ζA in Lemma 5.1 can be reduced to the assumption in the following
lemma:
Lemma 5.2. Assume that we have a homogeneous change of coordinates (t, etµA ) 7→
(s, sµA) = (s(t, e
tµA ), etµA ) on M ,
EAs1(t, e
tµA ) =s1(t, e
tµA ), (5.3a)
EAsi,j(t, e
tµA ) =
ai − j
ai
si,j(t, e
tµA ), i = 1, 2, 3, j = 1, . . . , j = ai − 1, (5.3b)
such that there exist functions
φaij(x; t, e
tµA ), ψa(x; t, e
tµA ) ∈ Γ(M,OM )[x1, x2, x3], a = 1, 2, 3, i, j = 1, . . . , µA
satisfying the following equations:
∂FA(x; s(t, e
tµA ), etµA )
∂ti
· ∂FA(x; s(t, e
tµA ), etµA )
∂tj
−
µA∑
k=1
Ckij ·
∂FA(x; s(t, e
tµA ), etµA )
∂tk
=
3∑
a=1
φaij(x; t, e
tµA ) · ∂FA(x; s(t, e
tµA ), etµA )
∂xa
, (5.4a)
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∂2FA(x; s(t, e
tµA ), etµA )
∂ti∂tj
+ ηij − δiµ · ∂FA(x; s(t, e
tµA ), etµA )
∂tj
− δjµ · ∂FA(x; s(t, e
tµA ), etµA )
∂ti
−
3∑
a=1
∂φaij(x; t, e
tµA )
∂xa
= δiµ · δjµ ·
3∑
a=1
ψa(x; t, etµA ) · ∂FA(x; s(t, e
tµA ), etµA )
∂xa
, (5.4b)
3∑
a=1
∂ψa(x; t, e
tµA )
∂xa
= 1, (5.4c)
where (ηij) := (ηA(∂i, ∂j))
−1 and Ckij =
µA∑
l=1
ηlk∂l∂i∂jFA.
Then, we have e = eA, E = EA, where e and E are the primitive vector field and
the Euler vector field defined in Definition 2.10, and we have the equations
u∇ ∂
∂ti
∇ ∂
∂tj
ζA =
µA∑
k=1
Ckij∇ ∂
∂tk
ζA, i, j = 1, . . . , µA.
In particular, the product ◦A on TM coincides with the product ◦ on TM defined in Defi-
nition 2.5.
Proof. Note that the degrees of t1, . . . , tµA−1 and e
tµA are all positive since we assume
χA > 0. Therefore, the homogeneity (5.3) implies that
eA =
∂
∂s1
, EA = s1
∂
∂s1
+
3∑
i=1
ai−1∑
j=1
ai − j
ai
si,j
∂
∂si,j
+ χA
∂
∂tµA
.
Hence, we have e = eA and E = EA.
Based on the definition of the Gauß–Manin connection ∇, one can show that the
equation u∇∂i∇∂jζA =
µA∑
k=1
Ckij∇∂kζA is satisfied if and only if
[(
∂iFA∂jFA −
µ∑
k=1
Ckij∂kFA
)
e−tµAdx1 ∧ dx2 ∧ dx3
]
+ u
[
(∂i∂jFA + ηij − δiµ∂jFA − δjµ∂iFA)e−tµAdx1 ∧ dx2 ∧ dx3
]
+ u2
[
δiµδjµe
−tµAdx1 ∧ dx2 ∧ dx3
]
= 0. (5.5)
The rest is straightforward. 
In our case, Lemma 5.2 also enables us to compare ηA and η defined in Corollary 3.2.
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Lemma 5.3. Suppose that Lemma 5.2 holds. Then, we have the equation
K
(0)
FA
(
u∇∂iζA, u∇∂jζA
)
= ηA(∂i, ∂j), i, j = 1, . . . , µA.
Proof. It is easy to calculate that K
(0)
FA
(
u∇∂iζA, u∇∂jζA
)
=
µA∑
k=1
CkijK
(0)
FA
(ζA, u∇∂kζA). We
can check that K
(0)
FA
(ζA, u∇∂kζA) = 0 if k 6= µA and K(0)FA
(
ζA, u∇∂µA ζA
)
= 1 by Lemma 4.2
and by the first statement of Lemma 4.3. 
The functions φ, ψ and the homgenous change of coordinates in Lemma 5.2 should
exist for any type A with χA > 0 due to the existence of the primitive form by Theorem 3.1.
We would, conversely, reconstruct the primitive form from the Gromov-Witten potential
FP1A0 via the existence of them. Indeed, for a given A, they can be figured out by hand.
We hope to give a proof of the existence of them for any A with χA > 0 elsewhere in the
near future.
In the present paper, we shall consider particular cases by giving all data explicitly
in Appendix:
Theorem 5.4. Let A be one of (2, 3, 3), (2, 3, 4), (2, 3, 5). Then, the assumption in
Lemma 5.2 is satisfied. Therefore, it turns out that ζA = [e
−tµAdx1 ∧ dx2 ∧ dx3] ∈ H(0)FA is
a primitive form for the tuple (H(0)FA,∇, KFA) with the minimal exponent r = 1.
Appendix A. Data for the proof of Theorem 5.4
A.1. Frobenius potential for A = (2, 3, 3).
F(2,3,3)(t1, t1,1, t2,1, t2,2, t3,1, t3,2, tµA )
=
t12tµA
2
+ t1
(
t1,12
4
+
t2,1t2,2
3
+
t3,1t3,2
3
)
+
1
18
(
t2,1
3 + t3,1
3
)
−
(
t1,14
96
+
1
36
(
t2,1
2t2,2
2 + t3,1
2t3,2
2
))
+
1
648
(
t2,1t2,2
4 + t3,1t3,2
4
)
−
1
19440
(
t2,2
6 + t3,2
6
)
+ etµA
(
t1,1t2,1t3,1 +
1
6
t1,1
(
t2,2
2t3,1 + t2,1t3,2
2
)
+
1
36
t1,1t2,2
2t3,2
2
)
+ e2tµA
(
1
2
t1,1
2t2,2t3,2 +
1
2
(
t2,2t3,1
2 + t2,1
2t3,2
)
+
1
6
(
t2,1t2,2
2t3,2 + t2,2t3,1t3,2
2
)
+
1
72
(
t2,2
4t3,2 + t2,2t3,2
4
))
+ e3tµA
(
t1,13
3
+ t1,1 (t2,1t2,2 + t3,1t3,2) +
1
6
t1,1
(
t2,2
3 + t1,1t3,2
3
))
+ e4tµA
(
t2,1t3,1 +
1
6
(
t2,2
2t3,1 + t2,1t3,2
2
)
+
5t2,22t3,22
18
)
+ e5tµA t1,1t2,2t3,2 + e
6tµA
(
t1,12
2
+
1
6
(
t2,2
3 + t3,2
3
))
+
1
2
e8tµA t2,2t3,2 +
e12tµA
12
.
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A.2. Coordinate change for A = (2, 3, 3).
s1(t, e
tµA ) =t1 − 2e
2tµA t2,2t3,2 − 6e
3tµA t1,1 + 18e
6tµA , s1,1(t, e
tµA ) = t1,1 − 8e
3tµA ,
s2,1(t, e
tµA ) =t2,1 +
t22,2
6
− 3e2tµA t3,2, s2,2(t, e
tµA ) = t2,2,
s3,1(t, e
tµA ) =t3,1 +
t23,2
6
− 3e2tµA t2,2, s3,2(t, e
tµA ) = t3,2.
A.3. φ for A = (2, 3, 3).
φaij = 0, a = 1, 2, 3, i = 1, j = 1, . . . , 7.
φ122 =
x1
2
, φ222 = 0, φ
3
22 = 0. φ
1
23 = 0, φ
2
23 = 0, φ
3
23 = −e
tµA .
φ124 = e
2tµA (−2t3,2 − 3x3), φ
2
24 = −3e
3tµA , φ324 = e
tµA
(
−
t2,2
3
− x2
)
.
φ125 = 0, φ
2
25 = −e
tµA , φ325 = 0.
φ126 = e
2tµA (−2t2,2 − 3x2), φ
2
26 = e
tµA
(
−
t3,2
3
− x3
)
, φ326 = −3e
3tµA .
φ127 = e
2tµA (−4t2,2t3,2 − 6t3,2x2 − 6t2,2x3 − 9x2x3) + e
3tµA (−9t1,1 − 12x1) + 72e
6tµA ,
φ227 = e
tµA
(
−t3,1 −
t23,2
6
− 2t3,2x3 − 3x
2
3
)
− 3e3tµA t2,2, φ
3
27 = −x1x3 − 6e
3tµA t3,2.
φ133 = 0, φ
2
33 = 0, φ
3
33 = 0. φ
1
34 = 3e
3tµA , φ234 =
x2
3
, φ334 = 0.
φ135 = −e
tµA , φ235 = 0, φ
3
35 = 0. φ
1
36 = e
tµA
(
−
t3,2
3
− x3
)
, φ236 = −2e
2tµA , φ336 = 0.
φ137 = −x1x2 + e
3tµA (−6t2,2 − 18x2), φ
2
37 = e
2tµA (−4t3,2 − 6x3), φ
3
37 = e
tµA (−t1,1 − 2x1)− 4e
4tµA .
φ144 = −
1
3
x1x2 − 2e
3tµA t2,2, φ
2
44 =
x22
3
+ e2tµA
(
−
4t3,2
3
− 2x3
)
, φ344 = e
tµA
(
−
t1,1
3
−
2x1
3
)
+
8
3
e4tµA .
φ145 = e
tµA
(
−
t2,2
3
− x2
)
, φ245 = 0, φ
3
45 = −2e
2tµA .
φ146 = e
tµA
(
−
1
9
t2,2t3,2 −
1
3
t3,2x2 −
1
3
t2,2x3 − x2x3
)
− e2tµA t1,1 − e
5tµA ,
φ246 = e
2tµA
(
−
2t2,2
3
− x2
)
, φ346 = e
2tµA
(
−
2t3,2
3
− x3
)
.
φ147 = −
1
3
t2,2x1x2 − x1x
2
2 + e
2tµA (−2t1,1t3,2 − 3t1,1x3 − 3x1x3)− 2e
3tµA t22,2 + e
5tµA (10t3,2 + 42x3),
φ247 = e
2tµA
(
−
4
3
t2,2t3,2 − 2t3,2x2 − 2t2,2x3
)
+ e3tµA (−9t1,1 − 6x1) + 36e
6tµA ,
φ347 = e
tµA
(
−
1
3
t1,1t2,2 −
2
3
t2,2x1 − t1,1x2 − 2x1x2
)
+ e2tµA
(
−2t3,1 −
t23,2
3
)
+ e4tµA
(
14t2,2
3
+ 14x2
)
.
φ155 = 0, φ
2
55 = 0, φ
3
55 = 0. φ
1
56 = 3e
3tµA , φ256 = 0, φ
3
56 =
x3
3
.
φ157 = −x1x3 + e
3tµA (−6t3,2 − 18x3), φ
2
57 = e
tµA (−t1,1 − 2x1)− 4e
4tµA , φ357 = e
2tµA (−4t2,2 − 6x2).
φ166 = −
1
3
x1x3 − 2e
3tµA t3,2, φ
2
66 = e
tµA
(
−
t1,1
3
−
2x1
3
)
+
8
3
e4tµA , φ366 =
x23
3
+ e2tµA
(
−
4t2,2
3
− 2x2
)
.
φ167 = −
1
3
t3,2x1x3 − x1x
2
3 + e
2tµA (−2t1,1t2,2 − 3t1,1x2 − 3x1x2)− 2e
3tµA t23,2 + e
5tµA (10t2,2 + 42x2),
φ267 = e
tµA
(
−
1
3
t1,1t3,2 −
2
3
t3,2x1 − t1,1x3 − 2x1x3
)
+ e2tµA
(
−2t2,1 −
t22,2
3
)
+ e4tµA
(
14t3,2
3
+ 14x3
)
,
φ367 = e
2tµA
(
−
4
3
t2,2t3,2 − 2t3,2x2 − 2t2,2x3
)
+ e3tµA (−9t1,1 − 6x1) + 36e
6tµA .
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φ177 =− e
−tµA x21x2x3 + e
2tµA (−4t1,1t2,2t3,2 − 6t1,1t3,2x2 − 12t3,2x1x2 − 6t1,1t2,2x3
−12t2,2x1x3 − 9t1,1x2x3 − 54x1x2x3) + e
3tµA
(
−9t21,1 + 24t
2
2,2x2 + 72t2,2x
2
2
+54x32 + 24t
2
3,2x3 + 72t3,2x
2
3 + 54x
3
3
)
+ e5tµA (8t2,2t3,2 + 120t3,2x2 + 120t2,2x3
+180x2x3) + e
6tµA (252t1,1 + 288x1)− 1440e
9tµA ,
φ277 =e
tµA
(
−t1,1t3,1 −
1
6
t1,1t
2
3,2 − 2t3,1x1 −
1
3
t23,2x1 − 2t1,1t3,2x3 − 4t3,2x1x3
− 3t1,1x
2
3 − 6x1x
2
3
)
+ e2tµA
(
−4t2,1t3,2 −
2
3
t22,2t3,2 − 6t2,1x3 − t
2
2,2x3
+ 12t2,2x2x3 + 18x
2
2x3
)
+ e3tµA (−21t1,1t2,2 − 18t2,2x1 − 18t1,1x2)
+ e4tµA
(
−52t3,1 +
10t23,2
3
− 14t3,2x3 − 48x
2
3
)
+ e6tµA (204t2,2 + 144x2),
φ377 =− t1,1x1x3 − 2x
2
1x3 + e
2tµA
(
−4t2,2t3,1 −
2
3
t2,2t
2
3,2 − 6t3,1x2 − t
2
3,2x2
+ 12t3,2x2x3 + 18x2x
2
3
)
+ e3tµA (−24t1,1t3,2 − 24t3,2x1 − 18t1,1x3 − 52x1x3)
+ e4tµA
(
12t22,2 + 90t2,2x2 + 108x
2
2
)
+ e6tµA (48t3,2 + 144x3).
A.4. ψ for A = (2, 3, 3).
ψ1 = x1 + 18e
3tµA , ψ2 = 0, ψ3 = 0.
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A.5. Frobenius potential for A = (2, 3, 4).
F(2,3,4)(t1, t1,1, t2,1, t2,2, t3,1, t3,2, t3,3, tµA )
=
t12tµA
2
+ t1
(
t1,12
4
+
t2,1t2,2
3
+
t3,22
8
+
t3,1t3,3
4
)
+
(
t2,13
18
+
t3,12t3,2
8
)
+
(
−
t1,14
96
−
t2,12t2,22
36
−
t3,24
192
−
1
32
t3,1t3,2
2t3,3 −
t3,12t3,32
64
)
+
(
t2,1t2,24
648
+
t3,23t3,32
384
+
1
384
t3,1t3,2t3,3
3
)
+
(
−
t2,26
19440
−
t3,22t3,34
3072
−
t3,1t3,35
30720
)
+
t3,2t3,36
73728
−
t3,38
4128768
+ etµA
(
t1,1t2,1t3,1 +
1
6
t1,1t2,2
2t3,1 +
1
4
t1,1t2,1t3,2t3,3
+
1
24
t1,1t2,2
2t3,2t3,3 +
1
96
t1,1t2,1t3,3
3 +
1
576
t1,1t2,2
2t3,3
3
)
+ e2tµA
(
t2,2t3,12
2
+
t2,12t3,2
2
+
1
2
t1,1
2t2,2t3,2
+
1
6
t2,1t2,2
2t3,2 +
t2,24t3,2
72
+
1
4
t2,2t3,1t3,2t3,3 +
t2,12t3,32
8
+
1
8
t1,1
2t2,2t3,3
2 +
1
24
t2,1t2,2
2t3,3
2 +
t2,24t3,32
288
+
1
32
t2,2t3,2
2t3,3
2 +
1
96
t2,2t3,1t3,3
3 +
1
384
t2,2t3,2t3,3
4 +
t2,2t3,36
18432
)
+ e3tµA
(
t1,1t3,1t3,2 +
t1,13t3,3
3
+t1,1t2,1t2,2t3,3 +
1
6
t1,1t2,2
3t3,3 +
1
4
t1,1t3,2
2t3,3 +
1
4
t1,1t3,1t3,3
2 +
7
96
t1,1t3,2t3,3
3 +
t1,1t3,35
384
)
+ e4tµA
(
t1,1
2t2,1 +
t2,12t2,2
2
+
2t1,12t2,22
3
+
t2,1t2,23
6
+
t2,25
72
+
t2,22t3,22
4
+ t2,1t3,1t3,3 +
1
6
t2,2
2t3,1t3,3
+
1
4
t2,1t3,2t3,3
2 +
1
6
t2,2
2t3,2t3,3
2 +
t2,1t3,34
96
+
5t2,22t3,34
288
)
+ e5tµA
(
t1,1t2,2t3,1 +
5
4
t1,1t2,2t3,2t3,3 +
25
96
t1,1t2,2t3,3
3
)
+ e6tµA
(
t3,12
2
+
t1,12t3,2
2
+ t2,1t2,2t3,2 +
t2,23t3,2
6
+
t3,23
6
+
t3,1t3,2t3,3
4
+
5t1,12t3,32
8
+
1
4
t2,1t2,2t3,3
2
+
5t2,23t3,32
24
+
5t3,22t3,32
32
+
t3,1t3,33
96
+
13t3,2t3,34
384
+
49t3,36
18432
)
+ e7tµA
(
t1,1t2,1t3,3 +
7
6
t1,1t2,2
2t3,3
)
+ e8tµA
(
t2,12
2
+ t1,1
2t2,2 +
t2,1t2,22
6
+
5t2,24
36
+
1
2
t2,2t3,2t3,3
2 +
t2,2t3,34
8
)
+ e9tµA
(
t1,1t3,2t3,3 +
t1,1t3,33
4
)
+ e10tµA
(
t2,22t3,2
2
+
5t2,22t3,32
8
)
+ e11tµA t1,1t2,2t3,3 + e
12tµA
(
t1,12
2
+
t2,23
6
+
t3,22
4
+
t3,2t3,32
8
+
19t3,34
192
)
+
1
2
e14tµA t2,2t3,3
2 +
1
4
e16tµA t2,2
2 +
1
6
e18tµA t3,3
2 +
e24tµA
24
.
A.6. Coordinate change for A = (2, 3, 4).
s1(t) =t1 + e
2tµA
(
−2t2,2t3,2 −
1
2
t2,2t
2
3,3
)
− 6e3tµA t1,1t3,3 − 12e
4tµA t2,1
+ e6tµA
(
30t3,2 +
51t23,3
2
)
+ 52e8tµA t2,2 − 702e
12tµA ,
s1,1(t) =t1,1 − 8e
3tµA t3,3,
s2,1(t) =t2,1 +
t22,2
6
+ e2tµA
(
−3t3,2 −
3t23,3
4
)
− 15e4tµA t2,2 + 240e
8tµA , s2,2(t) = t2,2 − 27e
4tµA ,
s3,1(t) =t3,1 +
1
4
t3,2t3,3 +
t33,3
96
− 3e2tµA t2,2t3,3 − 8e
3tµA t1,1 + 45e
6tµA t3,3,
s3,2(t) =t3,2 +
t23,3
4
− 4e2tµA t2,2 + 28e
6tµA , s3,3(t) = t3,3.
A.7. φ for A = (2, 3, 4).
φaij = 0, a = 1, 2, 3, i = 1, j = 1, . . . , 8.
φ122 =
x1
2
, φ222 = 16e
4tµA , φ322 = 0. φ
1
23 = 8e
4tµA , φ223 = 0, φ
3
23 = −e
tµA .
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φ124 = e
2tµA
(
−2t3,2 −
t23,3
2
− 3t3,3x3 − 4x
2
3
)
+ e4tµA
(
8t2,2
3
− 4x2
)
+ 40e8tµA ,
φ224 = e
3tµA (−3t3,3 − 4x3), φ
3
24 = e
tµA
(
−
t2,2
3
− x2
)
+ 7e5tµA .
φ125 = 0, φ
2
25 = −e
tµA , φ325 = 0.
φ126 = e
2tµA (−2t2,2 − 3x2) + 30e
6tµA , φ226 = e
tµA
(
−
t3,3
4
− x3
)
, φ326 = −3e
3tµA .
φ127 = e
2tµA
(
−t2,2t3,3 −
3
2
t3,3x2 − 2t2,2x3 − 3x2x3
)
+ e3tµA (−3t1,1 − 4x1) + e
6tµA (39t3,3 + 54x3),
φ227 = e
tµA
(
−
t3,2
4
−
t23,3
32
−
1
2
t3,3x3 − x
2
3
)
− e3tµA t2,2 +−e
7tµA , φ327 = e
3tµA
(
−
3t3,3
2
− 2x3
)
.
φ128 =e
2tµA
(
−4t2,2t3,2 − t2,2t
2
3,3 − 6t3,2x2 −
3
2
t23,3x2 − 6t2,2t3,3x3 − 9t3,3x2x3
− 8t2,2x
2
3 − 12x2x
2
3
)
+ e3tµA (−9t1,1t3,3 − 12t3,3x1 − 12t1,1x3 − 16x1x3)
+ e6tµA
(
84t3,2 + 93t
2
3,3 + 294t3,3x3 + 264x
2
3
)
+ e8tµA (32t2,2 + 48x2)− 384e
12tµA ,
φ228 =e
tµA
(
−t3,1 −
1
4
t3,2t3,3 −
t33,3
96
− 2t3,2x3 −
1
2
t23,3x3 − 3t3,3x
2
3 − 4x
3
3
)
− 3e3tµA t2,2t3,3 + e
4tµA (−8t1,1 − 32x1) + e
7tµA (209t3,3 + 304x3),
φ328 =− x1x3 + e
3tµA
(
−6t3,2 −
3t23,3
2
)
+ e5tµA (−4t2,2 + 12x2)− 96e
9tµA .
φ133 = 0, φ
2
33 = 0, φ
3
33 = 0. φ
1
34 = e
3tµA (3t3,3 + 4x3), φ
2
34 =
x2
3
+ 8e4tµA , φ334 = 0.
φ135 = −e
tµA , φ235 = 0, φ
3
35 = 0. φ
1
36 = e
tµA
(
−
t3,3
4
− x3
)
, φ236 = −2e
2tµA , φ336 = 0.
φ137 = e
tµA
(
−
t3,2
4
−
t23,3
32
−
1
2
t3,3x3 − x
2
3
)
+ e3tµA (−t2,2 − 6x2) + 63e
7tµA ,
φ237 = e
2tµA (−t3,3 − 2x3), φ
3
37 = −4e
4tµA .
φ138 = −x1x2 + e
3tµA (−6t2,2t3,3 − 18t3,3x2 − 8t2,2x3 − 24x2x3) + e
7tµA (246t3,3 + 264x3),
φ238 = e
2tµA
(
−4t3,2 − t
2
3,3 − 6t3,3x3 − 8x
2
3
)
− 36e4tµA x2 + 416e
8tµA ,
φ338 = e
tµA (−t1,1 − 2x1)− 4e
4tµA t3,3.
φ144 = −
1
3
x1x2 + e
3tµA
(
−2t2,2t3,3 −
8
3
t2,2x3
)
+ e7tµA (18t3,3 + 24x3),
φ244 =
x22
3
+ e2tµA
(
−
4t3,2
3
−
t23,3
3
− 2t3,3x3 −
8x23
3
)
− 4e4tµA x2 +
32
3
e8tµA ,
φ344 = e
tµA
(
−
t1,1
3
−
2x1
3
)
+ e4tµA
(
8t3,3
3
+ 4x3
)
.
φ145 = e
tµA
(
−
t2,2
3
− x2
)
+ 15e5tµA , φ245 = 0, φ
3
45 = −2e
2tµA .
φ146 = e
tµA
(
−
1
12
t2,2t3,3 −
1
4
t3,3x2 −
1
3
t2,2x3 − x2x3
)
− e2tµA t1,1 + e
5tµA
(
11t3,3
4
+ 3x3
)
,
φ246 = e
2tµA
(
−
2t2,2
3
− x2
)
+ 6e6tµA , φ346 = e
2tµA
(
−
t3,3
2
− x3
)
.
φ147 =e
tµA
(
−
1
12
t2,2t3,2 −
1
96
t2,2t
2
3,3 −
1
4
t3,2x2 −
1
32
t23,3x2 −
1
6
t2,2t3,3x3 −
1
2
t3,3x2x3 −
1
3
t2,2x
2
3 − x2x
2
3
)
+ e3tµA
(
−
1
3
t22,2 + t2,2x2
)
+ e5tµA
(
31t3,2
4
+
31t23,3
32
+
31
2
t3,3x3 + 23x
2
3
)
+ e7tµA (−12t2,2 − 3x2) + 31e
11tµA ,
φ247 = e
2tµA
(
−
1
3
t2,2t3,3 −
1
2
t3,3x2 −
2
3
t2,2x3
)
+ e3tµA (−3t1,1 − 2x1) + e
6tµA (15t3,3 + 14x3),
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φ347 = e
2tµA
(
−
t3,2
2
−
t23,3
16
−
1
2
t3,3x3 − x
2
3
)
+ e4tµA
(
2t2,2
3
+ 2x2
)
− 18e8tµA .
φ148 =−
1
3
t2,2x1x2 − x1x
2
2 + e
2tµA
(
−2t1,1t3,2 −
1
2
t1,1t
2
3,3 − 3t1,1t3,3x3 − 3t3,3x1x3 − 4t1,1x
2
3 − 4x1x
2
3
)
+ e3tµA
(
−2t22,2t3,3 −
8
3
t22,2x3
)
+ e4tµA (−8t1,1t2,2 − 12t1,1x2 + 27x1x2)
+ e5tµA
(
10t3,2t3,3 +
5t33,3
2
− 24t3,2x3 + 36t
2
3,3x3 + 56t3,3x
2
3
)
+ e7tµA (56t2,2t3,3 + 36t3,3x2 + 160t2,2x3 + 48x2x3) + 280e
8tµA t1,1 + e
11tµA (−1130t3,3 − 1464x3),
φ248 =e
2tµA
(
−
4
3
t2,2t3,2 −
1
3
t2,2t
2
3,3 − 2t3,2x2 −
1
2
t23,3x2 − 2t2,2t3,3x3 −
8
3
t2,2x
2
3
)
+ e3tµA (−9t1,1t3,3 − 6t3,3x1 − 12t1,1x3 − 8x1x3) + e
4tµA
(
−8t2,1 −
4t22,2
3
− 8t2,2x2 − 36x
2
2
)
+ e6tµA
(
84t3,2 + 57t
2
3,3 + 210t3,3x3 + 216x
2
3
)
+ e8tµA
(
−
88t2,2
3
+ 532x2
)
− 1824e12tµA ,
φ348 =e
tµA
(
−
1
3
t1,1t2,2 −
2
3
t2,2x1 − t1,1x2 − 2x1x2
)
+ e2tµA
(
−2t3,1 −
1
2
t3,2t3,3 −
t33,3
48
)
+ e4tµA
(
14
3
t2,2t3,3 + 14t3,3x2 + 8t2,2x3
)
+ e5tµA (19t1,1 + 54x1) + e
8tµA (−270t3,3 − 168x3).
φ155 = 0, φ
2
55 = 0, φ
3
55 = 0. φ
1
56 = 3e
3tµA , φ256 = 0, φ
3
56 = 0.
φ157 =
3
2
e3tµA t3,3, φ
2
57 = 8e
4tµA , φ357 =
x3
4
.
φ158 = −x1x3 + e
3tµA
(
−6t3,2 −
3t23,3
2
− 18t3,3x3 − 24x
2
3
)
+ e5tµA (12t2,2 − 36x2) + 336e
9tµA ,
φ258 = e
tµA (−t1,1 − 2x1) + e
4tµA (−4t3,3 − 48x3),
φ358 = e
2tµA (−4t2,2 − 6x2) + 36e
6tµA .
φ166 = e
3tµA
(
3t3,3
2
+ 6x3
)
, φ266 = 12e
4tµA , φ366 =
x3
4
.
φ167 = −
1
4
x1x3 + e
3tµA
(
−
9t3,2
4
−
9t23,3
32
−
3
2
t3,3x3 − 3x
2
3
)
+ e5tµA (7t2,2 + 6x2)− 57e
9tµA ,
φ267 = e
tµA
(
−
t1,1
4
−
x1
2
)
+ e4tµA (t3,3 + 2x3),
φ367 =
x23
4
+ e2tµA
(
−t2,2 −
3x2
2
)
+ 15e6tµA .
φ168 =−
1
4
t3,3x1x3 − x1x
2
3 + e
2tµA (−2t1,1t2,2 − 3t1,1x2 − 3x1x2)
+ e3tµA
(
−
3
2
t3,2t3,3 −
3t33,3
8
+ 6t3,2x3 − 3t
2
3,3x3 − 6t3,3x
2
3
)
+ e5tµA (13t2,2t3,3 + 33t3,3x2 − 12t2,2x3 + 36x2x3) + 18e
6tµA t1,1 + e
9tµA (−150t3,3 − 120x3),
φ268 =e
tµA
(
−
1
4
t1,1t3,3 −
1
2
t3,3x1 − t1,1x3 − 2x1x3
)
+ e2tµA
(
−2t2,1 −
t22,2
3
)
+ e4tµA
(
6t3,2 +
t23,3
2
+ 2t3,3x3 − 24x
2
3
)
+ e6tµA (54t2,2 + 108x2)− 1056e
10tµA ,
φ368 = e
2tµA
(
−t2,2t3,3 −
3
2
t3,3x2 − 2t2,2x3
)
+ e3tµA (−9t1,1 − 6x1) + e
6tµA (45t3,3 + 42x3).
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φ177 =−
1
16
t3,3x1x3 −
1
4
x1x
2
3 + e
2tµA
(
−
1
2
t1,1t2,2 −
3
4
t1,1x2 −
3
2
x1x2
)
+ e3tµA
(
−
3
32
t33,3 +
3
8
t23,3x3 +
3
2
t3,3x
2
3
)
+ e5tµA (2t2,2t3,3 + 12t3,3x2 + 8t2,2x3 + 12x2x3) + e
6tµA
(
51t1,1
2
+ 32x1
)
+ e9tµA (−198t3,3 − 216x3),
φ277 =e
tµA
(
−
1
16
t1,1t3,3 −
1
8
t3,3x1 −
1
4
t1,1x3 −
1
2
x1x3
)
+ e2tµA
(
−
t2,1
2
−
t22,2
12
)
+ e4tµA
(
−
t3,2
2
+
5t23,3
8
+ 4t3,3x3 + 4x
2
3
)
−
1
2
e6tµA t2,2,
φ377 =
1
16
t3,3x
2
3 +
x33
4
+ e2tµA
(
−
1
4
t2,2t3,3 −
3
8
t3,3x2 − t2,2x3
)
+ e3tµA (−3t1,1 − 3x1) + e
6tµA
(
75t3,3
4
+ 19x3
)
.
φ178 =−
1
4
t3,2x1x3 −
1
32
t23,3x1x3 −
1
2
t3,3x1x
2
3 − x1x
3
3 + e
2tµA
(
−t1,1t2,2t3,3 −
3
2
t1,1t3,3x2 −
3
2
t3,3x1x2
− 2t1,1t2,2x3 − 3t2,2x1x3 − 3t1,1x2x3 − 12x1x2x3
)
+ e3tµA
(
−3t21,1 −
3t23,2
2
−
9
16
t3,2t
2
3,3
−
3t43,3
64
+ 8t22,2x2 + 24t2,2x
2
2 + 18x
3
2 −
3
2
t3,2t3,3x3 +
3
16
t33,3x3 +
3
4
t23,3x
2
3
)
+ e5tµA
(
5t2,2t3,2 +
47
8
t2,2t
2
3,3 + 3t3,2x2 +
183
8
t23,3x2 + 52t2,2t3,3x3 + 78t3,3x2x3 + 52t2,2x
2
3 + 60x2x
2
3
)
+ e6tµA (93t1,1t3,3 + 96t3,3x1 + 114t1,1x3 + 249x1x3) + e
7tµA
(
−84t22,2 − 540t2,2x2 − 648x
2
2
)
+ e9tµA
(
102t3,2 − 582t
2
3,3 − 1674t3,3x3 − 1128x
2
3
)
+ e11tµA (2780t2,2 + 7284x2) − 26064e
15tµA ,
φ278 =e
tµA
(
−
1
4
t1,1t3,2 −
1
32
t1,1t
2
3,3 −
1
2
t3,2x1 −
1
16
t23,3x1 −
1
2
t1,1t3,3x3 − t3,3x1x3 − t1,1x
2
3 − 2x1x
2
3
)
+ e2tµA
(
−t2,1t3,3 −
1
6
t22,2t3,3 − 2t2,1x3 −
1
3
t22,2x3 + 4t2,2x2x3 + 6x
2
2x3
)
+ e3tµA (−7t1,1t2,2 − 6t2,2x1 − 6t1,1x2)
+ e4tµA
(
−16t3,1 − 2t3,2t3,3 +
11t33,3
24
− 26t3,2x3 + 2t
2
3,3x3 − 28t3,3x
2
3 − 64x
3
3
)
+ e6tµA (95t2,2t3,3 + 102t3,3x2 + 198t2,2x3 − 108x2x3) + e
7tµA (413t1,1 + 498x1) + e
10tµA (−3228t3,3 − 2288x3),
φ378 =e
2tµA
(
−t2,2t3,2 −
1
8
t2,2t
2
3,3 −
3
2
t3,2x2 −
3
16
t23,3x2 − t2,2t3,3x3 − 2t2,2x
2
3
)
+ e3tµA
(
−
9
2
t1,1t3,3 − 3t3,3x1 − 6t1,1x3 − 16x1x3
)
+ e4tµA
(
4t22,2 + 30t2,2x2 + 36x
2
2
)
+ e6tµA
(
−15t3,2 +
105t23,3
8
+ 57t3,3x3 + 42x
2
3
)
+ e8tµA (−240t2,2 − 666x2) + 3036e
12tµA .
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φ188 =− e
−tµA x21x2x3 + e
2tµA
(
−4t1,1t2,2t3,2 − t1,1t2,2t
2
3,3 − 6t1,1t3,2x2 −
3
2
t1,1t
2
3,3x2 − 12t3,2x1x2 − 3t
2
3,3x1x2
− 6t1,1t2,2t3,3x3 − 12t2,2t3,3x1x3 − 9t1,1t3,3x2x3 − 54t3,3x1x2x3 − 8t1,1t2,2x
2
3 − 16t2,2x1x
2
3 − 12t1,1x2x
2
3
− 72x1x2x
2
3
)
+ e3tµA
(
−9t21,1t3,3 + 24t
2
2,2t3,3x2 + 72t2,2t3,3x
2
2 + 54t3,3x
3
2 − 12t
2
1,1x3 + 24t
2
3,2x3
+ 12t3,2t
2
3,3x3 +
3
2
t43,3x3 − 24t1,1x1x3 + 32t
2
2,2x2x3 + 96t2,2x
2
2x3 + 72x
3
2x3 + 72t3,2t3,3x
2
3
+ 18t33,3x
2
3 + 96t3,2x
3
3 + 78t
2
3,3x
3
3 + 144t3,3x
4
3 + 96x
5
3
)
+ e5tµA
(
8t2,2t3,2t3,3 + 2t2,2t
3
3,3 + 120t3,2t3,3x2 + 30t
3
3,3x2
−96t2,2t3,2x3 + 96t2,2t
2
3,3x3 + 288t3,2x2x3 + 252t
2
3,3x2x3 + 160t2,2t3,3x
2
3 + 672t3,3x2x
2
3 + 576x2x
3
3
)
+ e4tµA
(
−16t1,1t
2
2,2 + 24t1,1t2,2x2 + 24t2,2x1x2 + 72t1,1x
2
2 − 72x1x
2
2
)
+ e6tµA
(
−36t1,1t3,2 + 243t1,1t
2
3,3 + 288t
2
3,3x1 + 714t1,1t3,3x3 + 1404t3,3x1x3 + 504t1,1x
2
3 + 1104x1x
2
3
)
+ e7tµA
(
−304t22,2t3,3 − 2352t2,2t3,3x2 − 2520t3,3x
2
2 − 192t
2
2,2x3 − 2880t2,2x2x3 − 2592x
2
2x3
)
+ e8tµA (224t1,1t2,2 − 1608t1,1x2 + 816x1x2) + e
9tµA
(
216t3,2t3,3 − 1386t
3
3,3 − 1824t3,2x3 − 6912t
2
3,3x3
−11808t3,3x
2
3 − 7680x
3
3
)
+ e11tµA (13808t2,2t3,3 + 35400t3,3x2 + 17472t2,2x3
+ 33120x2x3) + 10224e
12tµA t1,1 + e
15tµA (−160704t3,3 − 149376x3),
φ288 =− t1,1x1x2 − 2x
2
1x2,+e
2tµA
(
−4t2,1t3,2 −
2
3
t22,2t3,2 − t2,1t
2
3,3 −
1
6
t22,2t
2
3,3 − 6t2,1t3,3x3 − t
2
2,2t3,3x3
+12t2,2t3,3x2x3 + 18t3,3x
2
2x3 − 8t2,1x
2
3 −
4
3
t22,2x
2
3 + 16t2,2x2x
2
3 + 24x
2
2x
2
3
)
+ e3tµA (−24t1,1t2,2t3,3
− 24t2,2t3,3x1 − 18t1,1t3,3x2 − 52t3,3x1x2 − 32t1,1t2,2x3 − 32t2,2x1x3 − 144x1x2x3)
+ e4tµA
(
−48t21,1 − 16t2,1t2,2 −
8t32,2
3
+ 12t23,2 + 6t3,2t
2
3,3 +
3t43,3
4
− 48t1,1x1
+90t3,2t3,3x3 +
45
2
t33,3x3 + 120t3,2x
2
3 + 138t
2
3,3x
2
3 + 288t3,3x
3
3 + 192x
4
3
)
+ e6tµA
(
204t2,2t3,2 + 99t2,2t
2
3,3 + 432t3,2x2 + 252t
2
3,3x2 + 298t2,2t3,3x3 − 324t3,3x2x3 + 312t2,2x
2
3 − 432x2x
2
3
)
+ e7tµA (1872t1,1t3,3 + 2808t3,3x1 + 2112t1,1x3 + 2208x1x3) + e
8tµA
(
2096t2,1 −
536t22,2
3
+ 1728t2,2x2 + 3888x
2
2
)
+ e10tµA
(
−8976t3,2 − 13428t
2
3,3 − 20928t3,3x3 − 10752x
2
3
)
+ e12tµA (−10704t2,2 − 68256x2) + 295680e
16tµA ,
φ388 =e
tµA
(
−t1,1t2,1 −
1
6
t1,1t
2
2,2 − 2t2,1x1 −
1
3
t22,2x1 − 2t1,1t2,2x2 − 4t2,2x1x2 − 3t1,1x
2
2 − 6x1x
2
2
)
+ e2tµA
(
−4t2,2t3,1
−t2,2t3,2t3,3 −
1
24
t2,2t
3
3,3 − 6t3,1x2 −
3
2
t3,2t3,3x2 −
1
16
t33,3x2 + 12t3,2x2x3 + 3t
2
3,3x2x3 + 18t3,3x2x
2
3 + 24x2x
3
3
)
+ e3tµA
(
−21t1,1t3,2 −
21
4
t1,1t
2
3,3 − 18t3,2x1 −
9
2
t23,3x1 − 18t1,1t3,3x3 − 24t1,1x
2
3
)
+ e4tµA
(
−52t2,1t3,3
+
10
3
t22,2t3,3 − 14t2,2t3,3x2 − 48t3,3x
2
2 − 48t2,1x3 + 8t
2
2,2x3 − 48t2,2x2x3
)
+ e5tµA (23t1,1t2,2 + 78t2,2x1
+ 30t1,1x2 − 36x1x2) + e
6tµA
(
−36t3,1 + 195t3,2t3,3 +
405t33,3
8
+ 144t3,2x3 + 180t
2
3,3x3 + 192t3,3x
2
3
)
+ e8tµA (−156t2,2t3,3 + 1314t3,3x2 + 48t2,2x3 + 336x2x3) + e
9tµA (240t1,1 + 1152x1) + e
12tµA (−9300t3,3 − 4464x3).
A.8. ψ for A = (2, 3, 4).
ψ1 = x1 + e
3tµA (18t3,3 + 48x3), ψ
2 = −48e4tµA , ψ3 = 0.
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A.9. Frobenius potential for A = (2, 3, 5).
F(t1, t1,1, t2,1, t2,2, t3,1, t3,2, t3,3, t3,4, tµA )
=
t12tµA
2
+ t1
(
t1,12
4
+
t2,1t2,2
3
+
t3,2t3,3
5
+
t3,1t3,4
5
)
+
(
t2,13
18
+
t3,1t3,22
10
+
t3,12t3,3
10
)
+
(
−
t1,14
96
−
t2,12t2,22
36
−
t3,22t3,32
50
−
t3,1t3,33
150
−
t3,23t3,4
150
−
1
25
t3,1t3,2t3,3t3,4 −
t3,12t3,42
100
)
+
(
t2,1t2,24
648
+
t3,35
3000
+
1
250
t3,2t3,3
3t3,4 +
1
250
t3,2
2t3,3t3,4
2 +
1
500
t3,1t3,3
2t3,4
2 +
1
750
t3,1t3,2t3,4
3
)
+
(
−
t2,26
19440
−
3t3,34t3,42
10000
−
t3,2t3,32t3,43
1500
−
t3,22t3,44
7500
−
t3,1t3,3t3,44
15000
)
+
(
7t3,33t3,44
150000
+
11t3,2t3,3t3,45
375000
+
t3,1t3,46
2250000
)
+
(
−
13t3,32t3,46
4500000
−
t3,2t3,47
3150000
)
+
7t3,3t3,48
90000000
−
7t3,410
8100000000
+ etµA
(
t1,1t2,1t3,1 +
1
6
t1,1t2,2
2t3,1 +
1
10
t1,1t2,1t3,3
2
+
1
60
t1,1t2,2
2t3,3
2 +
1
5
t1,1t2,1t3,2t3,4 +
1
30
t1,1t2,2
2t3,2t3,4 +
1
50
t1,1t2,1t3,3t3,4
2 +
1
300
t1,1t2,2
2t3,3t3,4
2
+
t1,1t2,1t3,44
3000
+
t1,1t2,22t3,44
18000
)
+ e2tµA
(
t2,2t3,12
2
+
t2,12t3,2
2
+
1
2
t1,1
2t2,2t3,2 +
1
6
t2,1t2,2
2t3,2 +
t2,24t3,2
72
+
1
10
t2,2t3,1t3,3
2 +
t2,2t3,34
200
+
1
5
t2,2t3,1t3,2t3,4 +
1
5
t2,1
2t3,3t3,4 +
1
5
t1,1
2t2,2t3,3t3,4 +
1
15
t2,1t2,2
2t3,3t3,4
+
1
180
t2,2
4t3,3t3,4 +
1
50
t2,2t3,2t3,3
2t3,4 +
1
50
t2,2t3,2
2t3,4
2 +
1
50
t2,2t3,1t3,3t3,4
2 +
1
500
t2,2t3,3
3t3,4
2 +
t2,12t3,43
75
+
1
75
t1,1
2t2,2t3,4
3 +
1
225
t2,1t2,2
2t3,4
3 +
t2,24t3,43
2700
+
1
250
t2,2t3,2t3,3t3,4
3 +
t2,2t3,1t3,44
3000
+
7t2,2t3,32t3,44
30000
+
t2,2t3,2t3,45
15000
+
t2,2t3,3t3,46
150000
+
t2,2t3,48
18000000
)
+ e3tµA
(
t1,1t3,1t3,2 +
t1,13t3,3
3
+ t1,1t2,1t2,2t3,3 +
1
6
t1,1t2,2
3t3,3
+
1
10
t1,1t3,2t3,3
2 +
1
5
t1,1t3,2
2t3,4 +
2
5
t1,1t3,1t3,3t3,4 +
1
25
t1,1t3,3
3t3,4 +
t1,13t3,42
10
+
3
10
t1,1t2,1t2,2t3,4
2
+
1
20
t1,1t2,2
3t3,4
2 +
1
10
t1,1t3,2t3,3t3,4
2 +
2
75
t1,1t3,1t3,4
3 +
4
375
t1,1t3,3
2t3,4
3 +
17t1,1t3,2t3,44
3000
+
t1,1t3,3t3,45
1500
+
t1,1t3,47
112500
)
+ e4tµA
(
t2,22t3,22
4
+ t2,1t3,1t3,3 +
1
6
t2,2
2t3,1t3,3 +
t2,1t3,33
10
+
t2,22t3,33
60
+ t1,1
2t2,1t3,4
+
1
2
t2,1
2t2,2t3,4 +
2
3
t1,1
2t2,2
2t3,4 +
1
6
t2,1t2,2
3t3,4 +
t2,25t3,4
72
+
1
5
t2,1t3,2t3,3t3,4 +
7
30
t2,2
2t3,2t3,3t3,4
+
3
10
t2,1t3,1t3,4
2 +
1
20
t2,2
2t3,1t3,4
2 +
1
20
t2,1t3,3
2t3,4
2 +
29
600
t2,2
2t3,3
2t3,4
2 +
3
50
t2,1t3,2t3,4
3 +
7
300
t2,2
2t3,2t3,4
3
+
19t2,1t3,3t3,44
3000
+
23t2,22t3,3t3,44
3600
+
t2,1t3,46
10000
+
7t2,22t3,46
36000
)
+ e5tµA
(
t1,1t2,1
2 + t1,1
3t2,2 +
4
3
t1,1t2,1t2,2
2
+
7t1,1t2,24
36
+ t1,1t2,2t3,2t3,3 + t1,1t2,2t3,1t3,4 +
1
2
t1,1t2,2t3,3
2t3,4 +
1
2
t1,1t2,2t3,2t3,4
2 +
1
6
t1,1t2,2t3,3t3,4
3
+
1
120
t1,1t2,2t3,4
5
)
+ e6tµA
(
t1,1
2t3,1 + t2,1t2,2t3,1 +
t2,23t3,1
6
+
t3,23
6
+
3t1,12t3,32
5
+
1
10
t2,1t2,2t3,3
2
+
11t2,23t3,32
60
+
t3,12t3,4
2
+
7
10
t1,1
2t3,2t3,4 +
6
5
t2,1t2,2t3,2t3,4 +
1
5
t2,2
3t3,2t3,4 +
1
5
t3,2
2t3,3t3,4 +
1
10
t3,1t3,3
2t3,4
+
t3,34t3,4
200
+
1
5
t3,1t3,2t3,4
2 +
13
25
t1,1
2t3,3t3,4
2 +
21
50
t2,1t2,2t3,3t3,4
2 +
17
100
t2,2
3t3,3t3,4
2 +
1
10
t3,2t3,3
2t3,4
2
+
t3,22t3,43
30
+
1
50
t3,1t3,3t3,4
3 +
19t3,33t3,43
1500
+
22t1,12t3,44
375
+
27t2,1t2,2t3,44
1000
+
39t2,23t3,44
2000
+
11
750
t3,2t3,3t3,4
4
+
t3,1t3,45
3000
+
71t3,32t3,45
30000
+
19t3,2t3,46
45000
+
67t3,3t3,47
450000
+
521t3,49
162000000
)
+ e7tµA
(
t1,1t2,1t3,2 +
7
6
t1,1t2,2
2t3,2
+
7
5
t1,1t2,1t3,3t3,4 +
49
30
t1,1t2,2
2t3,3t3,4 +
49
150
t1,1t2,1t3,4
3 +
343
900
t1,1t2,2
2t3,4
3
)
+ e8tµA
(
t2,2t3,1t3,2 + 2t1,1
2t2,2t3,3
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+ t2,1t2,2
2t3,3 +
t2,24t3,3
6
+
3
5
t2,2t3,2t3,3
2 +
1
5
t2,2t3,2
2t3,4 +
2
5
t2,2t3,1t3,3t3,4 +
6
25
t2,2t3,3
3t3,4 +
t2,12t3,42
2
+
8
5
t1,1
2t2,2t3,4
2 +
7
15
t2,1t2,2
2t3,4
2 +
17t2,24t3,42
90
+
2
5
t2,2t3,2t3,3t3,4
2 +
2
75
t2,2t3,1t3,4
3 +
18
125
t2,2t3,3
2t3,4
3
+
19
375
t2,2t3,2t3,4
4 +
2
75
t2,2t3,3t3,4
5 +
34t2,2t3,47
28125
)
+ e9tµA
(
t1,1t3,1t3,3 +
t1,1t3,33
10
+ t1,1
3t3,4 + 3t1,1t2,1t2,2t3,4
+
3
2
t1,1t2,2
3t3,4 +
6
5
t1,1t3,2t3,3t3,4 +
3
10
t1,1t3,1t3,4
2 +
9
20
t1,1t3,3
2t3,4
2 +
9
25
t1,1t3,2t3,4
3 +
153t1,1t3,3t3,44
1000
+
81t1,1t3,46
10000
)
+ e10tµA
(
t1,1
2t2,1 + t2,1
2t2,2 +
13t1,12t2,22
6
+
t2,1t2,23
3
+
23t2,25
180
+ t2,1t3,2t3,3 +
1
6
t2,2
2t3,2t3,3
+ t2,1t3,1t3,4 +
1
6
t2,2
2t3,1t3,4 +
1
2
t2,1t3,3
2t3,4 +
7
12
t2,2
2t3,3
2t3,4 +
1
2
t2,1t3,2t3,4
2 +
7
12
t2,2
2t3,2t3,4
2
+
1
6
t2,1t3,3t3,4
3 +
19
36
t2,2
2t3,3t3,4
3 +
t2,1t3,45
120
+
43t2,22t3,45
720
)
+ e11tµA
(
t1,1t2,2t3,1 +
11
10
t1,1t2,2t3,3
2
+
11
5
t1,1t2,2t3,2t3,4 +
121
50
t1,1t2,2t3,3t3,4
2 +
1331t1,1t2,2t3,44
3000
)
+ e12tµA
(
t3,12
2
+ t1,1
2t3,2 +
t2,23t3,2
2
+
t3,1t3,32
10
+
53t3,34
600
+
t3,1t3,2t3,4
5
+
7
5
t1,1
2t3,3t3,4 + t2,1t2,2t3,3t3,4 +
41
30
t2,2
3t3,3t3,4 +
1
50
t3,2t3,3
2t3,4 +
27t3,22t3,42
100
+
1
50
t3,1t3,3t3,4
2 +
51t3,33t3,42
500
+
62t1,12t3,43
75
+
3
10
t2,1t2,2t3,4
3 +
53t2,23t3,43
100
+
51
250
t3,2t3,3t3,4
3
+
t3,1t3,44
3000
+
2557t3,32t3,44
30000
+
67t3,2t3,45
5000
+
717t3,3t3,46
50000
+
5117t3,48
6000000
)
+ e13tµA
(
t1,1t2,1t3,3 +
13
6
t1,1t2,2
2t3,3
+
13
10
t1,1t2,1t3,4
2 +
169
60
t1,1t2,2
2t3,4
2
)
+ e14tµA
(
t2,2t3,22
2
+
t2,12t3,4
2
+
7
2
t1,1
2t2,2t3,4 +
7
6
t2,1t2,2
2t3,4
+
49t2,24t3,4
72
+
7
5
t2,2t3,2t3,3t3,4 +
49
50
t2,2t3,3
2t3,4
2 +
49
150
t2,2t3,2t3,4
3 +
343
750
t2,2t3,3t3,4
4 +
2401t2,2t3,46
45000
)
+ e15tµA
(
t1,13
3
+ 2t1,1t2,1t2,2 +
4t1,1t2,23
3
+ t1,1t3,3
2t3,4 + t1,1t3,2t3,4
2 + t1,1t3,3t3,4
3 +
7t1,1t3,45
60
)
+ e16tµA (t2,2
2t3,3
2 + t2,1t3,2t3,4 +
2
3
t2,2
2t3,2t3,4 +
2
5
t2,1t3,3t3,4
2 +
28
15
t2,2
2t3,3t3,4
2 +
2t2,1t3,44
75
+
148t2,22t3,44
225
)
+ e17tµA
(
t1,1t2,2t3,2 +
17
5
t1,1t2,2t3,3t3,4 +
289
150
t1,1t2,2t3,4
3
)
+ e18tµA
(
t1,1
2t3,3 + t2,1t2,2t3,3
+
t2,23t3,3
2
+
t3,2t3,32
2
+
t3,33t3,4
5
+
9t1,12t3,42
5
+
3
10
t2,1t2,2t3,4
2 +
33t2,23t3,42
20
+
3
10
t3,2t3,3t3,4
2 +
3t3,32t3,43
10
+
9t3,2t3,44
200
+
63t3,3t3,45
500
+
81t3,47
5000
)
+ e19tµA
(
t1,1t2,1t3,4 +
19
6
t1,1t2,2
2t3,4
)
+ e20tµA
(
t2,12
2
+ t1,1
2t2,2
+
t2,1t2,22
6
+
37t2,24
72
+
1
2
t2,2t3,3
2t3,4 +
1
2
t2,2t3,2t3,4
2 +
3
2
t2,2t3,3t3,4
3 +
43t2,2t3,45
120
)
+ e21tµA
(
t1,1t3,2t3,4
+
7
5
t1,1t3,3t3,4
2 +
49t1,1t3,44
150
)
+ e22tµA
(
t2,22t3,2
2
+
11
5
t2,2
2t3,3t3,4 +
121t2,22t3,43
75
)
+ e23tµA
(
t1,1t2,2t3,3
+
23
10
t1,1t2,2t3,4
2
)
+ e24tµA
(
t3,22
4
+ t1,1
2t3,4 + t2,2
3t3,4 +
t3,2t3,3t3,4
5
+
27t3,32t3,42
50
+
t3,2t3,43
75
+
229t3,3t3,44
750
+
977t3,46
11250
)
+ e25tµA t1,1t2,2
2 + e26tµA
(
t2,2t3,32
2
+
13
10
t2,2t3,3t3,4
2 +
169t2,2t3,44
200
)
+ e27tµA
(
t1,1t3,3t3,4 +
3t1,1t3,43
10
)
+
7
4
e28tµA t2,2
2t3,4
2 + e29tµA t1,1t2,2t3,4 + e
30tµA
(
t1,12
2
+
t2,23
3
+
t3,3t3,43
3
+
t3,45
5
)
+ e32tµA
(
t2,2t3,3t3,4 +
4t2,2t3,43
5
)
+
1
2
e34tµA t2,2
2t3,4 + e
36tµA
(
t3,32
6
+
t3,3t3,42
10
+
53t3,44
200
)
+
1
2
e38tµA t2,2t3,4
2 +
1
4
e40tµA t2,2
2 +
1
6
e42tµA t3,4
3 +
1
8
e48tµA t3,4
2 +
e60tµA
60
.
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A.10. Coordinate change for A = (2, 3, 5).
s1(t) =t1 + e
2tµA
(
−2t2,2t3,2 −
4
5
t2,2t3,3t3,4 −
4
75
t2,2t
3
3,4
)
+ e3tµA
(
−6t1,1t3,3 −
9
5
t1,1t
2
3,4
)
− 12e4tµA t2,1t3,4
− 10e5tµA t1,1t2,2 + e
6tµA
(
−60t3,1 + 12t
2
3,3 + 18t3,2t3,4 +
108
5
t3,3t
2
3,4 +
12t43,4
5
)
+ e8tµA
(
264t2,2t3,3 +
656
5
t2,2t
2
3,4
)
+ 918e9tµA t1,1t3,4 + e
10tµA
(
1380t2,1 + 90t
2
2,2
)
+ e12tµA
(
−252t3,2 −
33204
5
t3,3t3,4 −
66768t33,4
25
)
− 36566e14tµA t2,2t3,4 − 72390e
15tµA t1,1
+ e18tµA
(
334020t3,3 + 689508t
2
3,4
)
+ 2297860e20tµA t2,2 − 60218748e
24tµA t3,4 + 1594559250e
30tµA ,
s1,1(t) =t1,1 + e
3tµA
(
−8t3,3 −
12t23,4
5
)
− 24e5tµA t2,2 + 1000e
9tµA t3,4 − 59400e
15tµA ,
s2,1(t) =t2,1 +
t22,2
6
+ e2tµA
(
−3t3,2 −
6
5
t3,3t3,4 −
2t33,4
25
)
− 15e4tµA t2,2t3,4 − 24e
5tµA t1,1
+ e8tµA
(
225t3,3 +
615t23,4
2
)
+ 1725e10tµA t2,2 − 56640e
14tµA t3,4 + 2508000e
20tµA ,
s2,2(t) =t2,2 − 27e
4tµA t3,4 + 2376e
10tµA ,
s3,1(t) =t3,1 +
t23,3
10
+
1
5
t3,2t3,4 +
1
50
t3,3t
2
3,4 +
t43,4
3000
+ e2tµA
(
−3t2,2t3,3 −
9
10
t2,2t
2
3,4
)
− 8e3tµA t1,1t3,4
+ e4tµA
(
−15t2,1 +
5t22,2
2
)
+ e6tµA
(
−80t3,2 + 13t3,3t3,4 +
341t33,4
30
)
+ 522e8tµA t2,2t3,4
+ 1360e9tµA t1,1 + e
12tµA
(
1872t3,3 −
23967t23,4
5
)
− 56115e14tµA t2,2 + 387405e
18tµA t3,4 + 3926880e
24tµA ,
s3,2(t) =− 4e
2tµA t2,2t3,4, t3,2 +
2
5
t3,3t3,4 +
2t33,4
75
− 10e3tµA t1,1 + e
6tµA
(
−120t3,3 − 8t
2
3,4
)
+ 865e8tµA t2,2 + 6496e
12tµA t3,4 − 971000e
18tµA ,
s3,3(t) =t3,3 +
3t23,4
10
− 5e2tµA t2,2 − 165e
6tµA t3,4 + 23745e
12tµA ,
s3,4(t) =t3,4 − 250e
6tµA .
A.11. φ for A = (2, 3, 5).
φaij = 0, a = 1, 2, 3, i = 1, j = 1, . . . , 9.
φ122 =
x1
2
+ e5tµA (40t2,2 + 60x2) + e
9tµA (−1464t3,4 − 480x3) + 160320e
15tµA ,
φ222 = e
4tµA (16t3,4 + 20x3) − 3680e
10tµA , φ322 = 168e
6tµA .
φ123 = e
4tµA (8t3,4 + 10x3)− 1720e
10tµA , φ223 = 35e
5tµA , φ323 = −e
tµA .
φ124 = e
2tµA
(
−2t3,2 −
4
5
t3,3t3,4 −
4t33,4
75
− 3t3,3x3 −
9
10
t23,4x3 − 4t3,4x
2
3 − 5x
3
3
)
+ e4tµA
(
8
3
t2,2t3,4 − 4t3,4x2
+
25
3
t2,2x3 − 5x2x3
)
+ e5tµA (15t1,1 − 12x1) + e
8tµA
(
208t3,3 +
512t23,4
5
+ 519t3,4x3 + 880x
2
3
)
+ e10tµA
(
−
1900t2,2
3
+ 605x2
)
+ e14tµA (−25642t3,4 − 56985x3) + 1658800e
20tµA ,
φ224 = e
3tµA
(
−3t3,3 −
9t23,4
10
− 4t3,4x3 − 5x
2
3
)
+ e5tµA
(
35t2,2
3
− 8x2
)
+ e9tµA (324t3,4 + 655x3)− 25215e
15tµA ,
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φ324 = e
tµA
(
−
t2,2
3
− x2
)
+ e5tµA (7t3,4 + 10x3)− 1091e
11tµA . φ125 = 24e
6tµA , φ225 = −e
tµA , φ325 = 0.
φ126 = e
2tµA (−2t2,2 − 3x2) + e
6tµA
(
174t3,4
5
− 6x3
)
− 2592e12tµA ,
φ226 = e
tµA
(
−
t3,4
5
− x3
)
+ 68e7tµA , φ326 = −3e
3tµA .
φ127 = e
2tµA
(
−
4
5
t2,2t3,4 −
6
5
t3,4x2 − 2t2,2x3 − 3x2x3
)
+ e3tµA (−3t1,1 − 4x1) + e
6tµA
(
144t3,3
5
+
492t23,4
25
+
258
5
t3,4x3 + 24x
2
3
)
+ e8tµA (176t2,2 + 264x2) + e
12tµA
(
−
29544t3,4
5
− 5382x3
)
+ 335304e18tµA ,
φ227 = e
tµA
(
−
t3,3
5
−
t23,4
50
−
2
5
t3,4x3 − x
2
3
)
− e3tµA t2,2 + e
7tµA
(
131t3,4
5
+ 88x3
)
− 1756e13tµA ,
φ327 = e
3tµA
(
−
6t3,4
5
− 2x3
)
+ 111e9tµA .
φ128 = e
2tµA
(
−
4
5
t2,2t3,3 −
4
25
t2,2t
2
3,4 −
6
5
t3,3x2 −
6
25
t23,4x2 −
6
5
t2,2t3,4x3 −
9
5
t3,4x2x3 − 2t2,2x
2
3 − 3x2x
2
3
)
+ e3tµA
(
−
9
5
t1,1t3,4 −
12
5
t3,4x1 − 3t1,1x3 − 4x1x3
)
+ e6tµA
(
54t3,2
5
+
744
25
t3,3t3,4 +
864t33,4
125
+
153
5
t3,3x3
+
2091
50
t23,4x3 +
402
5
t3,4x
2
3 + 39x
3
3
)
+ e8tµA
(
568
5
t2,2t3,4 +
852
5
t3,4x2 + 267t2,2x3 + 459x2x3
)
+ e9tµA (207t1,1 + 500x1)
+ e12tµA
(
−
21744t3,3
5
−
105504t23,4
25
−
73461
5
t3,4x3 − 11712x
2
3
)
+ e14tµA (−12738t2,2 − 23040x2)
+ e18tµA
(
3865152t3,4
5
+ 1136145x3
)
− 41422320e24tµA ,
φ228 = e
tµA
(
−
t3,2
5
−
1
25
t3,3t3,4 −
t33,4
750
−
2
5
t3,3x3 −
2
25
t23,4x3 −
3
5
t3,4x
2
3 − x
3
3
)
−
3
5
e3tµA t2,2t3,4 + e
4tµA (−2t1,1 − 8x1)
+ e7tµA
(
401t3,3
5
+
1037t23,4
50
+
644
5
t3,4x3 + 243x
2
3
)
+ e9tµA (108t2,2 + 216x2) + e
13tµA
(
−
46348t3,4
5
− 19920x3
)
+ 762485e19tµA ,
φ328 = e
3tµA
(
−
6t3,3
5
−
6t23,4
25
−
6
5
t3,4x3 − 2x
2
3
)
+ e5tµA (−t2,2 + 3x2) + e
9tµA
(
213t3,4
5
+ 202x3
)
− 3456e15tµA .
φ129 = e
2tµA
(
−4t2,2t3,2 −
8
5
t2,2t3,3t3,4 −
8
75
t2,2t
3
3,4 − 6t3,2x2 −
12
5
t3,3t3,4x2 −
4
25
t33,4x2 − 6t2,2t3,3x3
−
9
5
t2,2t
2
3,4x3 − 9t3,3x2x3 −
27
10
t23,4x2x3 − 8t2,2t3,4x
2
3 − 12t3,4x2x
2
3 − 10t2,2x
3
3 − 15x2x
3
3
)
+ e3tµA
(
−9t1,1t3,3
−
27
10
t1,1t
2
3,4 − 12t3,3x1 −
18
5
t23,4x1 − 12t1,1t3,4x3 − 16t3,4x1x3 − 15t1,1x
2
3 − 20x1x
2
3
)
+ e4tµA
(
10t22,2x3 + 15t2,2x2x3
)
+ e5tµA (15t1,1t2,2 − 60t2,2x1 − 96x1x2) + e
6tµA
(
72t23,3 + 84t3,2t3,4 +
384
5
t3,3t
2
3,4 +
218t43,4
25
− 60t3,2x3
+ 270t3,3t3,4x3 +
433
5
t33,4x3 + 120t3,3x
2
3 + 300t
2
3,4x
2
3 + 330t3,4x
3
3
)
+ e8tµA
(
1040t2,2t3,3 + 344t2,2t
2
3,4 + 1632t3,3x2
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+
2688
5
t23,4x2 + 1800t2,2t3,4x3 + 3051t3,4x2x3 + 3200t2,2x
2
3 + 4620x2x
2
3
)
+ e9tµA (1275t1,1t3,4 + 4500t3,4x1
+ 2700t1,1x3 + 3440x1x3) + e
10tµA
(
−60t22,2 + 2610t2,2x2 + 4320x
2
2
)
+ e12tµA
(
−6144t3,2 −
236208
5
t3,3t3,4
−
349576t33,4
25
− 33936t3,3x3 −
396234
5
t23,4x3 − 130848t3,4x
2
3 − 32160x
3
3
)
+ e14tµA (−153740t2,2t3,4 − 303600t3,4x2
− 288330t2,2x3 − 447885x2x3) + e
15tµA (−135885t1,1 − 445500x1) + e
18tµA
(
3793104t3,3 +
30387216t23,4
5
+ 16278702t3,4x3 + 9527640x
2
3
)
+ e20tµA (13301840t2,2 + 25757760x2) + e
24tµA (−828787440t3,4 − 884891040x3)
+ 34686244200e30tµA ,
φ229 = −x1x2 + e
3tµA
(
−6t2,2t3,3 −
9
5
t2,2t
2
3,4 − 8t2,2t3,4x3 − 10t2,2x
2
3
)
+ e4tµA (−16t1,1t3,4 − 32t3,4x1 − 20t1,1x3
− 40x1x3) + e
5tµA
(
20t2,1 +
10t22,2
3
)
+ e7tµA
(
96t3,2 +
1462
5
t3,3t3,4 +
1969t33,4
25
+ 304t3,3x3 +
2256
5
t23,4x3 + 882t3,4x
2
3
+ 540x33
)
+ e9tµA (984t2,2t3,4 + 864t3,4x2 + 1640t2,2x3 + 1440x2x3) + e
10tµA (1400t1,1 + 6880x1)
+ e13tµA
(
−48136t3,3 −
263324t23,4
5
− 174608t3,4x3 − 157260x
2
3
)
+ e15tµA (−111570t2,2 − 190080x2)
+ e19tµA (10377650t3,4 + 15134160x3)− 584059200e
25tµA ,
φ329 = e
tµA
(
−t2,1 −
t22,2
6
− 2t2,2x2 − 3x
2
2
)
+ e3tµA
(
−3t3,2 −
6
5
t3,3t3,4 −
2t33,4
25
)
+ e5tµA (11t2,2t3,4 + 66t3,4x2
+ 20t2,2x3) + e
6tµA (48t1,1 − 192x1) + e
9tµA
(
1431t3,3 +
933t23,4
10
+ 1980t3,4x3 + 3000x
2
3
)
+ e11tµA (−571t2,2 + 768x2)
+ e15tµA (−161184t3,4 − 377880x3) + 15859680e
21tµA .
φ133 = 30e
5tµA , φ233 = 0, φ
3
33 = 0.
φ134 = e
3tµA
(
3t3,3 +
9t23,4
10
+ 4t3,4x3 + 5x
2
3
)
+ e5tµA (20t2,2 + 45x2) + e
9tµA (−1287t3,4 − 865x3) + 129510e
15tµA ,
φ234 =
x2
3
+ e4tµA (8t3,4 + 10x3)− 2090e
10tµA , φ334 = 114e
6tµA . φ135 = −e
tµA , φ235 = 0, φ
3
35 = 0.
φ136 = e
tµA
(
−
t3,4
5
− x3
)
+ 35e7tµA , φ236 = −2e
2tµA , φ336 = 0.
φ137 = e
tµA
(
−
t3,3
5
−
t23,4
50
−
2
5
t3,4x3 − x
2
3
)
+ e3tµA (−t2,2 − 6x2) + e
7tµA (77t3,4 + 120x3)− 8001e
13tµA ,
φ237 = e
2tµA
(
−
4t3,4
5
− 2x3
)
+ 120e8tµA , φ337 = −4e
4tµA .
φ138 = e
tµA
(
−
t3,2
5
−
1
25
t3,3t3,4 −
t33,4
750
−
2
5
t3,3x3 −
2
25
t23,4x3 −
3
5
t3,4x
2
3 − x
3
3
)
+ e3tµA
(
−
3
5
t2,2t3,4 −
18
5
t3,4x2
− 6x2x3
)
+ 2e4tµA t1,1 + e
7tµA
(
17t3,3 +
83t23,4
2
+ 124t3,4x3 + 165x
2
3
)
+ e9tµA (57t2,2 + 585x2)
+ e13tµA
(
−
53553t3,4
5
− 16000x3
)
+ 687555e19tµA ,
φ238 = e
2tµA
(
−
4t3,3
5
−
4t23,4
25
−
6
5
t3,4x3 − 2x
2
3
)
− 9e4tµA x2 + e
8tµA (176t3,4 + 330x3)− 17000e
14tµA ,
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φ338 = e
4tµA
(
−
12t3,4
5
− 3x3
)
+ 170e10tµA .
φ139 = −x1x2 + e
3tµA
(
−6t2,2t3,3 −
9
5
t2,2t
2
3,4 − 18t3,3x2 −
27
5
t23,4x2 − 8t2,2t3,4x3 − 24t3,4x2x3 − 10t2,2x
2
3 − 30x2x
2
3
)
+ 15e4tµA x1x3 + e
5tµA
(
−90t2,2x2 − 180x
2
2
)
+ e7tµA
(
30t3,2 + 258t3,3t3,4 +
373t33,4
5
+ 150t3,3x3 + 309t
2
3,4x3
+ 450t3,4x
2
3 + 150x
3
3
)
+ e9tµA (1800t2,2t3,4 + 7290t3,4x2 + 2450t2,2x3 + 6900x2x3)− 300e
10tµA t1,1
+ e13tµA
(
−27876t3,3 −
354414t23,4
5
− 136518t3,4x3 − 62460x
2
3
)
+ e15tµA (−179100t2,2 − 730890x2)
+ e19tµA (12768810t3,4 + 10956150x3)− 648482400e
25tµA ,
φ239 = e
2tµA
(
−4t3,2 −
8
5
t3,3t3,4 −
8t33,4
75
− 6t3,3x3 −
9
5
t23,4x3 − 8t3,4x
2
3 − 10x
3
3
)
+ e4tµA (−36t3,4x2 + 10t2,2x3
− 60x2x3) + e
5tµA (55t1,1 + 30x1) + e
8tµA
(
300t3,3 + 506t
2
3,4 + 1890t3,4x3 + 2300x
2
3
)
+ e10tµA (−720t2,2 + 7920x2)
+ e14tµA (−149020t3,4 − 267390x3) + 11540300e
20tµA ,
φ339 = e
tµA (−t1,1 − 2x1) + e
4tµA
(
−4t3,3 −
6t23,4
5
)
+ e6tµA (24t2,2 − 270x2) + e
10tµA (2960t3,4 + 4500x3)
− 368820e16tµA .
φ144 = −
1
3
x1x2 + e
3tµA
(
−2t2,2t3,3 −
3
5
t2,2t
2
3,4 −
8
3
t2,2t3,4x3 −
10
3
t2,2x
2
3
)
− 5e4tµA x1x3 +
10
3
e5tµA t22,2
+ e7tµA
(
36t3,2 +
162
5
t3,3t3,4 +
159t33,4
25
+ 54t3,3x3 +
201
5
t23,4x3 + 102t3,4x
2
3 + 90x
3
3
)
+ e9tµA
(
162t2,2t3,4
−18t3,4x2 +
1100
3
t2,2x3 + 90x2x3
)
+ e10tµA (−270t1,1 + 288x1) + e
13tµA
(
−4194t3,3 −
15291t23,4
5
− 14592t3,4x3
−16590x23
)
+ e15tµA (−13320t2,2 − 5220x2) + e
19tµA (578790t3,4 + 1180860x3)− 32746050e
25tµA ,
φ244 =
x22
3
+ e2tµA
(
−
4t3,2
3
−
8
15
t3,3t3,4 −
8t33,4
225
− 2t3,3x3 −
3
5
t23,4x3 −
8
3
t3,4x
2
3 −
10x33
3
)
+ e4tµA
(
−4t3,4x2
+
10
3
t2,2x3
)
+ e5tµA
(
25t1,1
3
− 10x1
)
+ e8tµA
(
164t3,3 +
898t23,4
15
+ 342t3,4x3 +
1820x23
3
)
+ e10tµA (−60t2,2 + 622x2) + e
14tµA
(
−
53368t3,4
3
− 39150x3
)
+
3779600
3
e20tµA ,
φ344 = e
tµA
(
−
t1,1
3
−
2x1
3
)
+ e4tµA
(
8t3,3
3
+
4t23,4
5
+ 4t3,4x3 + 5x
2
3
)
+ e6tµA (4t2,2 + 18x2) + e
10tµA
(
−
1648t3,4
3
− 730x3
)
+ 44640e16tµA .
φ145 = e
tµA
(
−
t2,2
3
− x2
)
+ 15e5tµA t3,4 − 1725e
11tµA , φ245 = 24e
6tµA , φ345 = −2e
2tµA
φ146 = e
tµA
(
−
1
15
t2,2t3,4 −
1
5
t3,4x2 −
1
3
t2,2x3 − x2x3
)
− e2tµA t1,1 + e
5tµA
(
−t3,3 +
27t23,4
10
+ 3t3,4x3 − 15x
2
3
)
+ e7tµA
(
161t2,2
3
+ 62x2
)
+ e11tµA (−655t3,4 + 870x3) + 543e
17tµA ,
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φ246 = e
2tµA
(
−
2t2,2
3
− x2
)
+ e6tµA
(
54t3,4
5
− 6x3
)
− 180e12tµA , φ346 = e
2tµA
(
−
2t3,4
5
− x3
)
+ 52e8tµA .
φ147 = e
tµA
(
−
1
15
t2,2t3,3 −
1
150
t2,2t
2
3,4 −
1
5
t3,3x2 −
1
50
t23,4x2 −
2
15
t2,2t3,4x3 −
2
5
t3,4x2x3 −
1
3
t2,2x
2
3 − x2x
2
3
)
+ e2tµA
(
−
2
5
t1,1t3,4 − t1,1x3 − x1x3
)
+ e3tµA
(
−
1
3
t22,2 + t2,2x2
)
+ e5tµA
(
4t3,2 +
21
5
t3,3t3,4 +
43t33,4
150
+ 14t3,3x3
+
27
5
t23,4x3 + 17t3,4x
2
3 + 10x
3
3
)
+ e7tµA
(
142
15
t2,2t3,4 +
109
5
t3,4x2 + 42t2,2x3 + 132x2x3
)
+ e8tµA (92t1,1 + 96x1)
+ e11tµA
(
−1206t3,3 −
1929t23,4
5
− 2758t3,4x3 − 2600x
2
3
)
+ e13tµA (−1770t2,2 − 5352x2)
+ e17tµA
(
601871t3,4
5
+ 233253x3
)
− 7840445e23tµA ,
φ247 = e
2tµA
(
−
4
15
t2,2t3,4 −
2
5
t3,4x2 −
2
3
t2,2x3
)
+ e3tµA (−3t1,1 − 2x1)
+ e6tµA
(
84t3,3
5
+
162t23,4
25
+
58
5
t3,4x3 + 4x
2
3
)
+ e8tµA (76t2,2 + 75x2) + e
12tµA (−2028t3,4 − 1160x3) + 121914e
18tµA ,
φ347 = e
2tµA
(
−
2t3,3
5
−
t23,4
25
−
2
5
t3,4x3 − x
2
3
)
+ e4tµA
(
2t2,2
3
+ 2x2
)
+ e8tµA
(
14t3,4
5
+ 93x3
)
− 1008e14tµA .
φ148 = e
tµA
(
−
1
15
t2,2t3,2 −
1
75
t2,2t3,3t3,4 −
t2,2t33,4
2250
−
1
5
t3,2x2 −
1
25
t3,3t3,4x2 −
1
750
t33,4x2 −
2
15
t2,2t3,3x3
−
2
75
t2,2t
2
3,4x3 −
2
5
t3,3x2x3 −
2
25
t23,4x2x3 −
1
5
t2,2t3,4x
2
3 −
3
5
t3,4x2x
2
3 −
1
3
t2,2x
3
3 − x2x
3
3
)
+ e2tµA
(
−
2
5
t1,1t3,3
−
2
25
t1,1t
2
3,4 −
3
5
t1,1t3,4x3 −
3
5
t3,4x1x3 − t1,1x
2
3 − x1x
2
3
)
+ e3tµA
(
−
1
5
t22,2t3,4 +
3
5
t2,2t3,4x2 + 2t2,2x2x3
)
+ e4tµA
(
−
4
3
t1,1t2,2 − t1,1x2 + 3x1x2
)
+ e5tµA
(
−
2
5
t23,3 +
27
5
t3,2t3,4 +
34
25
t3,3t
2
3,4 +
3t43,4
50
+
48
5
t3,3t3,4x3
+
69
25
t33,4x3 + 2t3,3x
2
3 + 15t
2
3,4x
2
3 + 21t3,4x
3
3
)
+ e7tµA
(
442
15
t2,2t3,3 −
38
75
t2,2t
2
3,4 +
124
5
t3,3x2 +
79
25
t23,4x2 +
458
15
t2,2t3,4x3
+
386
5
t3,4x2x3 + 112t2,2x
2
3 + 192x2x
2
3
)
+ e8tµA
(
476
5
t1,1t3,4 +
288
5
t3,4x1 + 192t1,1x3 + 246x1x3
)
+ e9tµA
(
−23t22,2 − 201t2,2x2
)
+ e11tµA
(
−689t3,2 −
4921
5
t3,3t3,4 −
32063t33,4
150
− 1704t3,3x3 −
12828
5
t23,4x3
− 6239t3,4x
2
3 − 2585x
3
3
)
+ e13tµA
(
−124t2,2t3,4 −
11796
5
t3,4x2 −
23239
3
t2,2x3 − 13531x2x3
)
+ e14tµA (−10547t1,1 − 12000x1) + e
17tµA
(
508921t3,3
5
+
5545087t23,4
50
+
2898999
5
t3,4x3 + 489433x
2
3
)
+ e19tµA (128058t2,2 + 367230x2) + e
23tµA (−18359274t3,4 − 34006980x3) + 886406335e
29tµA ,
φ248 = e
2tµA
(
−
4
15
t2,2t3,3 −
4
75
t2,2t
2
3,4 −
2
5
t3,3x2 −
2
25
t23,4x2 −
2
5
t2,2t3,4x3 −
2
3
t2,2x
2
3
)
+ e3tµA
(
−
9
5
t1,1t3,4 −
6
5
t3,4x1
− 3t1,1x3 − 2x1x3
)
+ e4tµA
(
−2t2,1 −
t22,2
3
− 2t2,2x2 − 9x
2
2
)
+ e6tµA
(
114t3,2
5
+
444
25
t3,3t3,4 +
394t33,4
125
+
198
5
t3,3x3
+
513
25
t23,4x3 +
282
5
t3,4x
2
3 + 54x
3
3
)
+ e8tµA
(
574
15
t2,2t3,4 + 178t3,4x2 + 62t2,2x3
)
+ e9tµA (366t1,1 + 492x1)
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+ e12tµA
(
−3954t3,3 −
14043t23,4
5
− 8680t3,4x3 − 10130x
2
3
)
+ e14tµA
(
−
20816t2,2
3
− 20149x2
)
+ e18tµA
(
3055182t3,4
5
+ 756580x3
)
− 33881640e24tµA ,
φ348 = e
2tµA
(
−
2t3,2
5
−
2
25
t3,3t3,4 −
t33,4
375
−
2
5
t3,3x3 −
2
25
t23,4x3 −
3
5
t3,4x
2
3 − x
3
3
)
+ e4tµA
(
2
5
t2,2t3,4 +
6
5
t3,4x2
+ 2t2,2x3
)
+ e5tµA (t1,1 + 6x1) + e
8tµA
(
−
16t3,3
5
−
346t23,4
25
+
134
5
t3,4x3 + 138x
2
3
)
+ e10tµA
(
−
550t2,2
3
− 172x2
)
+ e14tµA
(
20256t3,4
5
− 4417x3
)
− 190116e20tµA .
φ149 = −
1
3
t2,2x1x2 − x1x
2
2 + e
2tµA
(
−2t1,1t3,2 −
4
5
t1,1t3,3t3,4 −
4
75
t1,1t
3
3,4 − 3t1,1t3,3x3 −
9
10
t1,1t
2
3,4x3 − 3t3,3x1x3
−
9
10
t23,4x1x3 − 4t1,1t3,4x
2
3 − 4t3,4x1x
2
3 − 5t1,1x
3
3 − 5x1x
3
3
)
+ e3tµA
(
−2t22,2t3,3 −
3
5
t22,2t
2
3,4 −
8
3
t22,2t3,4x3 −
10
3
t22,2x
2
3
)
+ e4tµA (−8t1,1t2,2t3,4 − 12t1,1t3,4x2 + 27t3,4x1x2 − 5t1,1t2,2x3 − 5t2,2x1x3 − 15t1,1x2x3 − 60x1x2x3)
+ e5tµA
(
5t21,1 + 10t3,2t3,3 + 4t
2
3,3t3,4 + 3t3,2t
2
3,4 +
22
15
t3,3t
3
3,4 +
2t53,4
25
+ 30t2,1x2 − 5t
2
2,2x2 + 30t3,1x3 + 45t
2
3,3x3
− 18t3,2t3,4x3 +
81
5
t3,3t
2
3,4x3 +
63
20
t43,4x3 + 30t3,2x
2
3 + 68t3,3t3,4x
2
3 +
88
5
t33,4x
2
3 + 160t3,3x
3
3 + 48t
2
3,4x
3
3 + 120t3,4x
4
3
+ 150x53
)
+ e7tµA
(
214t2,2t3,2 +
708
5
t2,2t3,3t3,4 +
1688
75
t2,2t
3
3,4 + 174t3,2x2 +
528
5
t3,3t3,4x2 +
386
25
t33,4x2
+ 186t2,2t3,3x3 +
1079
5
t2,2t
2
3,4x3 + 576t3,3x2x3 +
1104
5
t23,4x2x3 + 528t2,2t3,4x
2
3 + 828t3,4x2x
2
3 + 260t2,2x
3
3
+ 960x2x
3
3
)
+ e8tµA
(
296t1,1t3,3 +
1844
5
t1,1t
2
3,4 + 288t3,3x1 +
432
5
t23,4x1 + 963t1,1t3,4x3 + 1674t3,4x1x3 + 760t1,1x
2
3
+ 1555x1x
2
3
)
+ e9tµA
(
−360t2,1t3,4 − 108t
2
2,2t3,4 − 882t2,2t3,4x2 − 450t2,1x3 −
385
3
t22,2x3 − 1200t2,2x2x3
)
+ e10tµA (700t1,1t2,2 + 1440t2,2x1 + 1305t1,1x2 + 1485x1x2) + e
11tµA
(
−1800t3,1 − 2748t
2
3,3 − 4016t3,2t3,4
−
20846
5
t3,3t
2
3,4 −
50116t43,4
75
− 810t3,2x3 − 21180t3,3t3,4x3 −
38712
5
t33,4x3 − 25280t3,3x
2
3 − 28150t
2
3,4x
2
3
− 47570t3,4x
3
3 − 39000x
4
3
)
+ e13tµA
(
−25496t2,2t3,3 −
25184
5
t2,2t
2
3,4 − 40644t3,3x2 −
51876
5
t23,4x2 − 58138t2,2t3,4x3
− 109992t3,4x2x3 − 71760t2,2x
2
3 − 175590x2x
2
3
)
+ e14tµA (−85818t1,1t3,4 − 108000t3,4x1 − 85755t1,1x3
− 199035x1x3) + e
15tµA
(
41400t2,1 + 8220t
2
2,2 + 24660t2,2x2 − 124740x
2
2
)
+ e17tµA
(
429246t3,2 +
7504862
5
t3,3t3,4
+
12203119t33,4
25
+ 2577924t3,3x3 +
18217296
5
t23,4x3 + 7882462t3,4x
2
3 + 6053940x
3
3
)
+ e19tµA (1836892t2,2t3,4
+ 6134130t3,4x2 + 4371240t2,2x3 + 11865240x2x3) + e
20tµA (5316640t1,1 + 10692000x1) + e
23tµA
(
−116485460t3,3
−155871716t23,4 − 584406000t3,4x3 − 576147300x
2
3
)
+ e25tµA (−157960260t2,2 − 520036830x2)
+ e29tµA (19266865810t3,4 + 29950525410x3) − 786837196800e
35tµA ,
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φ249 = e
2tµA
(
−
4
3
t2,2t3,2 −
8
15
t2,2t3,3t3,4 −
8
225
t2,2t
3
3,4 − 2t3,2x2 −
4
5
t3,3t3,4x2 −
4
75
t33,4x2 − 2t2,2t3,3x3 −
3
5
t2,2t
2
3,4x3
−
8
3
t2,2t3,4x
2
3 −
10
3
t2,2x
3
3
)
+ e3tµA
(
−9t1,1t3,3 −
27
10
t1,1t
2
3,4 − 6t3,3x1 −
9
5
t23,4x1 − 12t1,1t3,4x3 − 8t3,4x1x3 − 15t1,1x
2
3
− 10x1x
2
3
)
+ e4tµA
(
−8t2,1t3,4 −
4
3
t22,2t3,4 − 8t2,2t3,4x2 − 36t3,4x
2
2 − 10t2,1x3 +
5
3
t22,2x3
)
+ e5tµA
(
−
5
3
t1,1t2,2
− 10t2,2x1 − 40t1,1x2 − 36x1x2
)
+ e6tµA
(
36t23,3 + 84t3,2t3,4 +
276
5
t3,3t
2
3,4 +
137t43,4
25
− 30t3,2x3 + 198t3,3t3,4x3
+
311
5
t33,4x3 + 60t3,3x
2
3 + 234t
2
3,4x
2
3 + 270t3,4x
3
3
)
+ e8tµA
(
440t2,2t3,3 +
308
3
t2,2t
2
3,4 + 600t3,3x2 + 712t
2
3,4x2
+630t2,2t3,4x3 +
4100
3
t2,2x
2
3
)
+ e9tµA (2616t1,1t3,4 + 3348t3,4x1 + 3795t1,1x3 + 3110x1x3) + e
10tµA
(
1670t2,1
−
245t22,2
3
+ 3110t2,2x2 + 7920x
2
2
)
+ e12tµA
(
−11730t3,2 − 34248t3,3t3,4 −
55018t33,4
5
− 38460t3,3x3 − 49128t
2
3,4x3
− 91320t3,4x
2
3 − 39150x
3
3
)
+ e14tµA
(
−
223078
3
t2,2t3,4 − 245636t3,4x2 − 124050t2,2x3 − 41580x2x3
)
+ e15tµA (−292425t1,1 − 398070x1) + e
18tµA
(
3320334t3,3 +
22793661t23,4
5
+ 10242792t3,4x3 + 7544340x
2
3
)
+ e20tµA
(
23541890t2,2
3
+ 17836720x2
)
+ e24tµA (−615527100t3,4 − 590410650x3) + 25783674900e
30tµA ,
φ349 = e
tµA
(
−
1
3
t1,1t2,2 −
2
3
t2,2x1 − t1,1x2 − 2x1x2
)
+ e2tµA
(
−2t3,1 −
t23,3
5
−
2
5
t3,2t3,4 −
1
25
t3,3t
2
3,4 −
t43,4
1500
)
+ e4tµA
(
14
3
t2,2t3,3 +
7
5
t2,2t
2
3,4 + 14t3,3x2 +
21
5
t23,4x2 + 8t2,2t3,4x3 + 10t2,2x
2
3 + 30x2x
2
3
)
+ e5tµA (19t1,1t3,4
+ 54t3,4x1 − 60x1x3) + e
6tµA
(
54t2,1 + 7t
2
2,2 + 42t2,2x2 − 108x
2
2
)
+ e8tµA
(
472t3,2 −
406
5
t3,3t3,4 −
5131t33,4
75
+ 960t3,3x3 + 120t
2
3,4x3 + 990t3,4x
2
3 + 1500x
3
3
)
+ e10tµA
(
−
6760
3
t2,2t3,4 − 604t3,4x2 − 2930t2,2x3 − 1800x2x3
)
+ e11tµA (−641t1,1 + 2970x1) + e
14tµA
(
−48924t3,3 +
91584t23,4
5
− 121722t3,4x3 − 244440x
2
3
)
+ e16tµA (157950t2,2 − 94122x2) + e
20tµA (2898126t3,4 + 15130620x3)− 377238060e
26tµA .
φ155 = 0, φ
2
55 = 0, φ
3
55 = 0. φ
1
56 = 3e
3tµA , φ256 = 0, φ
3
56 = 0.
φ157 =
6
5
e3tµA t3,4 − 225e
9tµA , φ257 = 8e
4tµA , φ357 = 0.
φ158 = e
3tµA
(
6t3,3
5
+
6t23,4
25
)
+ e5tµA (15t2,2 + 27x2) − 615e
9tµA t3,4 + 56640e
15tµA ,
φ258 =
24
5
e4tµA t3,4 − 1000e
10tµA , φ358 =
x3
5
+ 54e6tµA .
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φ159 = −x1x3 + e
3tµA
(
−6t3,2 −
12
5
t3,3t3,4 −
4t33,4
25
− 18t3,3x3 −
27
5
t23,4x3 − 24t3,4x
2
3 − 30x
3
3
)
+ e5tµA (12t2,2t3,4
− 36t3,4x2 − 30t2,2x3 − 180x2x3) + 60e
6tµA t1,1 + e
9tµA
(
1080t3,3 + 660t
2
3,4 + 6210t3,4x3 + 6000x
2
3
)
+ e11tµA (690t2,2 + 12240x2) + e
15tµA (−341088t3,4 − 712530x3) + 29208000e
21tµA ,
φ259 = e
tµA (−t1,1 − 2x1) + e
4tµA
(
−4t3,3 −
6t23,4
5
− 48t3,4x3 − 60x
2
3
)
+ 84e6tµA t2,2
+ e10tµA (2420t3,4 + 12000x3)− 474660e
16tµA ,
φ359 = e
2tµA (−4t2,2 − 6x2) + e
6tµA (36t3,4 − 300x3) + 14976e
12tµA .
φ166 = e
3tµA
(
6t3,4
5
+ 6x3
)
− 480e9tµA , φ266 = 12e
4tµA , φ366 = 0.
φ167 = e
3tµA
(
3t3,3
5
+
3t23,4
10
+
12
5
t3,4x3 + 3x
2
3
)
+ e5tµA (19t2,2 + 42x2) + e
9tµA (−858t3,4 − 585x3) + 90144e
15tµA ,
φ267 = e
4tµA
(
32t3,4
5
+ 14x3
)
− 1810e10tµA , φ367 =
x3
5
+ 60e6tµA .
φ168 = −
1
5
x1x3 + e
3tµA
(
−
9t3,2
5
−
3
5
t3,3t3,4 −
3t33,4
250
−
6
5
t3,3x3 −
3
5
t23,4x3 − 3t3,4x
2
3 − 3x
3
3
)
+ e5tµA
(
24
5
t2,2t3,4 +
9
5
t3,4x2 + 9t2,2x3 + 9x2x3
)
+ 9e6tµA t1,1 + e
9tµA
(
159t3,3 +
45t23,4
2
+ 255t3,4x3 + 705x
2
3
)
+ e11tµA (−1106t2,2 − 930x2) + e
15tµA
(
−
13326t3,4
5
− 37866x3
)
+ 375135e21tµA ,
φ268 = e
tµA
(
−
t1,1
5
−
2x1
5
)
+ e4tµA
(
−
4t3,3
5
+
6t23,4
25
−
6
5
t3,4x3 − 6x
2
3
)
+ e6tµA
(
114t2,2
5
+ 27x2
)
+ e10tµA (−274t3,4 + 410x3) + 16148e
16tµA ,
φ368 =
x23
5
+ e2tµA
(
−
4t2,2
5
−
6x2
5
)
+ e6tµA
(
54t3,4
5
− 9x3
)
−
3804
5
e12tµA .
φ169 = −
1
5
t3,4x1x3 − x1x
2
3 + e
2tµA (−2t1,1t2,2 − 3t1,1x2 − 3x1x2) + e
3tµA
(
−
6
5
t3,2t3,4 −
12
25
t3,3t
2
3,4 −
4t43,4
125
+ 6t3,2x3
−
6
5
t3,3t3,4x3 −
23
25
t33,4x3 −
24
5
t23,4x
2
3 − 6t3,4x
3
3
)
+ e5tµA
(
10t2,2t3,3 +
27
5
t2,2t
2
3,4 + 42t3,3x2 +
27
5
t23,4x2 − 18t2,2t3,4x3
− 90t2,2x
2
3 − 90x2x
2
3
)
+ e6tµA (30t1,1t3,4 − 60t1,1x3 + 20x1x3) + e
7tµA
(
168t22,2 + 522t2,2x2 + 540x
2
2
)
+ e9tµA
(
−60t3,2 − 42t3,3t3,4 +
301t33,4
5
+ 360t3,3x3 + 1230t
2
3,4x3 + 4650t3,4x
2
3 + 1500x
3
3
)
+ e11tµA (−8474t2,2t3,4
− 16302t3,4x2 + 5670t2,2x3 + 3240x2x3)− 2712e
12tµA t1,1 + e
15tµA
(
4500t3,3 +
236862t23,4
5
− 399738t3,4x3
− 487740x23
)
+ e17tµA (683538t2,2 + 1398690x2) + e
21tµA (−6361830t3,4 + 31002000x3) + 73886880e
27tµA ,
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φ269 = e
tµA
(
−
1
5
t1,1t3,4 −
2
5
t3,4x1 − t1,1x3 − 2x1x3
)
+ e2tµA
(
−2t2,1 −
t22,2
3
)
+ e4tµA
(
6t3,2 +
8
5
t3,3t3,4
−
2t33,4
25
+ 14t3,3x3 −
27
5
t23,4x3 − 36t3,4x
2
3 − 30x
3
3
)
+ e6tµA
(
354
5
t2,2t3,4 + 108t3,4x2 + 54t2,2x3 + 180x2x3
)
+ e7tµA (68t1,1 + 40x1) + e
10tµA
(
−370t3,3 − 683t
2
3,4 + 2270t3,4x3 + 9000x
2
3
)
+ e12tµA (−12570t2,2
− 23760x2) + e
16tµA (165932t3,4 − 452490x3)− 3828000e
22tµA ,
φ369 = e
2tµA
(
−
4
5
t2,2t3,4 −
6
5
t3,4x2 − 2t2,2x3
)
+ e3tµA (−9t1,1 − 6x1) + e
6tµA
(
36t3,3 + 18t
2
3,4 − 18t3,4x3 − 300x
2
3
)
+ e8tµA (836t2,2 + 1200x2) + e
12tµA
(
−
63324t3,4
5
+ 20988x3
)
+ 492660e18tµA .
φ177 = −
1
5
x1x3 + e
3tµA
(
−
12t3,2
5
−
12
25
t3,3t3,4 −
2t33,4
125
−
18
5
t3,3x3 −
3
25
t23,4x3 −
12
5
t3,4x
2
3 − 6x
3
3
)
+ e5tµA
(
28
5
t2,2t3,4
+
24
5
t3,4x2 + 26t2,2x3 + 12x2x3
)
+ e6tµA (36t1,1 + 32x1) + e
9tµA
(
102t3,3 −
369t23,4
5
− 90t3,4x3 + 750x
2
3
)
+ e11tµA (−1854t2,2 − 1260x2) + e
15tµA
(
126678t3,4
5
− 12474x3
)
− 1220640e21tµA ,
φ277 = e
tµA
(
−
t1,1
5
−
2x1
5
)
+ e4tµA
(
−
12t3,3
5
+
14t23,4
25
+
8
5
t3,4x3 + 4x
2
3
)
+
44
5
e6tµA t2,2
+ e10tµA (−172t3,4 − 420x3) + 16884e
16tµA ,
φ377 =
x23
5
+ e2tµA
(
−
4t2,2
5
−
6x2
5
)
+ e6tµA (12t3,4 − 8x3)−
4104
5
e12tµA .
φ178 = −
1
25
t3,4x1x3 −
1
5
x1x
2
3 + e
2tµA
(
−
2
5
t1,1t2,2 −
3
5
t1,1x2 −
6
5
x1x2
)
+ e3tµA
(
6t23,3
25
−
6
25
t3,2t3,4 −
9
125
t3,3t
2
3,4
−
4t43,4
625
+
6
25
t3,3t3,4x3 −
3
125
t33,4x3 +
6
5
t3,3x
2
3
)
+ e5tµA
(
−
3
5
t2,2t3,3 +
11
10
t2,2t
2
3,4 +
27
5
t3,3x2 +
159
50
t23,4x2
+
24
5
t2,2t3,4x3 +
54
5
t3,4x2x3 + 7t2,2x
2
3 + 15x2x
2
3
)
+ e6tµA
(
84
5
t1,1t3,4 +
96
5
t3,4x1 + 15t1,1x3 + 47x1x3
)
+ e7tµA
(
3t22,2
5
−
63
5
t2,2x2
)
+ e9tµA
(
87t3,2 −
384
5
t3,3t3,4 −
866t33,4
25
− 156t3,3x3 −
849
5
t23,4x3 − 228t3,4x
2
3 + 105x
3
3
)
+ e11tµA
(
−
2531
5
t2,2t3,4 − 1365t3,4x2 − 1670t2,2x3 − 2370x2x3
)
+ e12tµA
(
−
14202t1,1
5
− 4000x1
)
+ e15tµA
(
68847t3,3
5
+
217941t23,4
10
+
287124
5
t3,4x3 + 8757x
2
3
)
+ e17tµA
(
404558t2,2
5
+ 141738x2
)
+ e21tµA (−3840648t3,4 − 3069810x3) + 175921251e
27tµA ,
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φ278 = e
tµA
(
−
1
25
t1,1t3,4 −
2
25
t3,4x1 −
1
5
t1,1x3 −
2
5
x1x3
)
+ e2tµA
(
−
2t2,1
5
−
t22,2
15
)
+ e4tµA
(
−2t3,2 +
16
25
t3,3t3,4
+
22t33,4
375
+
22
25
t23,4x3 − 4x
3
3
)
+ e6tµA
(
174
25
t2,2t3,4 +
54
5
t3,4x2 +
114
5
t2,2x3
)
+ e7tµA
(
353t1,1
5
+ 94x1
)
+ e10tµA
(
−298t3,3 −
1309t23,4
5
− 572t3,4x3 + 290x
2
3
)
+ e12tµA (−2134t2,2 − 2025x2) + e
16tµA (74992t3,4 + 30398x3)
− 4046580e22tµA ,
φ378 =
1
25
t3,4x
2
3 +
x33
5
+ e2tµA
(
−
4
25
t2,2t3,4 −
6
25
t3,4x2 −
4
5
t2,2x3
)
+ e3tµA
(
−
12t1,1
5
−
12x1
5
)
+ e6tµA
(
54t3,3
5
+
147t23,4
25
+
66
5
t3,4x3 − 17x
2
3
)
+ e8tµA
(
358t2,2
5
+ 66x2
)
+ e12tµA
(
−
54654t3,4
25
−
3079x3
5
)
+ 123324e18tµA .
φ179 = −
1
5
t3,3x1x3 −
1
50
t23,4x1x3 −
2
5
t3,4x1x
2
3 − x1x
3
3 + e
2tµA
(
−
4
5
t1,1t2,2t3,4 −
6
5
t1,1t3,4x2 −
6
5
t3,4x1x2 − 2t1,1t2,2x3
− 3t2,2x1x3 − 3t1,1x2x3 − 12x1x2x3
)
+ e3tµA
(
−3t21,1 −
6
5
t3,2t3,3 −
12
25
t23,3t3,4 −
3
25
t3,2t
2
3,4 −
2
25
t3,3t
3
3,4 −
2t53,4
625
+ 8t22,2x2 + 24t2,2x
2
2 + 18x
3
2 −
18
5
t23,3x3 +
12
5
t3,2t3,4x3 −
12
25
t3,3t
2
3,4x3 −
11
250
t43,4x3 + 6t3,2x
2
3 −
12
5
t3,3t3,4x
2
3
−
8
25
t33,4x
2
3 − 6t3,3x
3
3 −
3
5
t23,4x
3
3
)
+ e5tµA
(
2t2,2t3,2 +
36
5
t2,2t3,3t3,4 +
112
75
t2,2t
3
3,4 + 12t3,2x2 +
72
5
t3,3t3,4x2
+
116
25
t33,4x2 + 52t2,2t3,3x3 + 12t2,2t
2
3,4x3 + 24t3,3x2x3 +
144
5
t23,4x2x3 + 16t2,2t3,4x
2
3 + 24t3,4x2x
2
3 − 10t2,2x
3
3 − 60x2x
3
3
)
+ e6tµA
(
96t1,1t3,3 +
168
5
t1,1t
2
3,4 + 96t3,3x1 +
144
5
t23,4x1 + 90t1,1t3,4x3 + 257t3,4x1x3 + 60t1,1x
2
3 + 300x1x
2
3
)
+ e7tµA
(
−
84
5
t22,2t3,4 −
1656
5
t2,2t3,4x2 − 432t3,4x
2
2 + 118t
2
2,2x3 + 312t2,2x2x3
)
+ e8tµA (424t1,1t2,2 + 480t2,2x1
+ 780t1,1x2 + 1575x1x2) + e
9tµA
(
−264t23,3 − 6t3,2t3,4 −
1152
5
t3,3t
2
3,4 −
1456t43,4
25
− 720t3,2x3 − 516t3,3t3,4x3
− 384t33,4x3 − 120t3,3x
2
3 − 24t
2
3,4x
2
3 + 1590t3,4x
3
3
)
+ e11tµA
(
−5028t2,2t3,3 −
11004
5
t2,2t
2
3,4 − 7362t3,3x2
−
14571
5
t23,4x2 − 15608t2,2t3,4x3 − 15744t3,4x2x3 − 4060t2,2x
2
3 − 510x2x
2
3
)
+ e12tµA
(
−
120024
5
t1,1t3,4 − 36000t3,4x1
− 12912t1,1x3 − 41388x1x3
)
+ e13tµA
(
−6918t22,2 − 3294t2,2x2 + 16524x
2
2
)
+ e15tµA
(
14292t3,2 +
873846
5
t3,3t3,4
+
2109309t33,4
25
+ 87942t3,3x3 + 286941t
2
3,4x3 − 44814t3,4x
2
3 − 168660x
3
3
)
+ e17tµA
(
5938786
5
t2,2t3,4 + 1473906t3,4x2
+ 1595538t2,2x3 + 1224180x2x3
)
+ e18tµA (2077020t1,1 + 3564000x1) + e
21tµA
(
−14782620t3,3 − 31873638t
2
3,4
−42125310t3,4x3 + 8344500x
2
3
)
+ e23tµA (−97157950t2,2 − 110617962x2) + e
27tµA (3797143338t3,4 + 1547617680x3)
− 136685952000e33tµA ,
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φ279 = e
tµA
(
−
1
5
t1,1t3,3 −
1
50
t1,1t
2
3,4 −
2
5
t3,3x1 −
1
25
t23,4x1 −
2
5
t1,1t3,4x3 −
4
5
t3,4x1x3 − t1,1x
2
3 − 2x1x
2
3
)
+ e2tµA
(
−
4
5
t2,1t3,4 −
2
15
t22,2t3,4 − 2t2,1x3 −
1
3
t22,2x3 + 4t2,2x2x3 + 6x
2
2x3
)
+ e3tµA (−7t1,1t2,2 − 6t2,2x1 − 6t1,1x2
− 16x1x2) + e
4tµA
(
−
4
5
t23,3 +
12
5
t3,2t3,4 +
16
25
t3,3t
2
3,4 +
t43,4
25
+ 18t3,2x3 +
16
5
t3,3t3,4x3 +
6
5
t33,4x3 + 20t3,3x
2
3
−
6
5
t23,4x
2
3 − 12t3,4x
3
3
)
+ e6tµA
(
184
5
t2,2t3,3 +
732
25
t2,2t
2
3,4 + 48t3,3x2 +
288
5
t23,4x2 +
458
5
t2,2t3,4x3 − 36t3,4x2x3
+ 44t2,2x
2
3
)
+ e7tµA
(
1561
5
t1,1t3,4 + 514t3,4x1 + 228t1,1x3 + 600x1x3
)
+ e8tµA
(
120t2,1 + 128t
2
2,2 + 144t2,2x2
)
+ e10tµA
(
−780t3,2 − 1956t3,3t3,4 −
5166t33,4
5
− 2280t3,3x3 − 2608t
2
3,4x3 + 260t3,4x
2
3 + 3750x
3
3
)
+ e12tµA (−18148t2,2t3,4 − 23604t3,4x2 − 25060t2,2x3 − 3996x2x3) + e
13tµA (−46692t1,1 − 82776x1)
+ e16tµA
(
300708t3,3 +
2668822t23,4
5
+ 677214t3,4x3 − 257400x
2
3
)
+ e18tµA (2113848t2,2 + 2138400x2)
+ e22tµA (−80787900t3,4 − 28500750x3) + 3363095520e
28tµA ,
φ379 = e
2tµA
(
−
4
5
t2,2t3,3 −
2
25
t2,2t
2
3,4 −
6
5
t3,3x2 −
3
25
t23,4x2 −
4
5
t2,2t3,4x3 − 2t2,2x
2
3
)
+ e3tµA
(
−
18
5
t1,1t3,4 −
12
5
t3,4x1
− 6t1,1x3
)
+ e4tµA
(
−16t2,1 +
4t22,2
3
− 2t2,2x2 − 12x
2
2
)
+ e6tµA
(
24t3,2 +
156
5
t3,3t3,4 +
142t33,4
25
− 24t3,3x3 +
108
5
t23,4x3
− 78t3,4x
2
3300x
3
3
)
+ e8tµA
(
1672
5
t2,2t3,4 + 678t3,4x2 + 1224t2,2x3
)
+ e9tµA (2559t1,1 + 3150x1) + e
12tµA
(
−
65124t3,3
5
−
289362t23,4
25
−
67224
5
t3,4x3 + 32988x
2
3
)
+ e14tµA (−101052t2,2 − 101232x2) + e
18tµA (2974884t3,4 − 24060x3)
− 146515476e24tµA .
φ188 = −
1
25
t3,3x1x3 −
1
250
t23,4x1x3 −
2
25
t3,4x1x
2
3 −
1
5
x1x
3
3 + e
2tµA
(
−
4
25
t1,1t2,2t3,4 −
6
25
t1,1t3,4x2 −
12
25
t3,4x1x2
−
2
5
t1,1t2,2x3 −
3
5
t2,2x1x3 −
3
5
t1,1x2x3 −
12
5
x1x2x3
)
+ e3tµA
(
−
3
5
t21,1 −
12
125
t23,3t3,4 +
6
125
t3,2t
2
3,4 −
6
625
t3,3t
3
3,4
−
2t53,4
3125
+
8
5
t22,2x2 +
24
5
t2,2x
2
2 +
18x32
5
+
6
25
t23,3x3 +
12
125
t3,3t
2
3,4x3 +
21t43,4x3
1250
+
12
25
t3,3t3,4x
2
3 +
24
125
t33,4x
2
3
+
6
5
t3,3x
3
3 +
9
25
t23,4x
3
3
)
+ e5tµA
(
−
6
5
t2,2t3,2 +
26
25
t2,2t3,3t3,4 +
17
125
t2,2t
3
3,4 −
18
5
t3,2x2 +
102
25
t3,3t3,4x2
+
141
125
t33,4x2 +
16
5
t2,2t3,3x3 +
96
25
t2,2t
2
3,4x3 + 12t3,3x2x3 +
36
5
t23,4x2x3 +
66
5
t2,2t3,4x
2
3 + 18t3,4x2x
2
3 + 12t2,2x
3
3 + 18x2x
3
3
)
+ e6tµA
(
12
5
t1,1t3,3 +
48
5
t1,1t
2
3,4 +
288
25
t23,4x1 +
144
5
t1,1t3,4x3 +
343
5
t3,4x1x3 + 18t1,1x
2
3 + 62x1x
2
3
)
+ e7tµA
(
−
414
25
t22,2t3,4 −
2826
25
t2,2t3,4x2 −
648
5
t3,4x
2
2 −
42
5
t22,2x3 −
108
5
t2,2x2x3
)
+ e8tµA
(
104
5
t1,1t2,2 + 6t1,1x2
+ 129x1x2
)
+ e9tµA
(
−
36
5
t23,3 +
294
5
t3,2t3,4 −
1356
25
t3,3t
2
3,4 −
499t43,4
25
−
1572
5
t3,3t3,4x3 −
4218
25
t33,4x3 − 300t3,3x
2
3
− 486t23,4x
2
3 − 468t3,4x
3
3
)
+ e11tµA
(
−
1338
5
t2,2t3,3 +
1581
5
t2,2t
2
3,4 − 936t3,3x2 + 702t
2
3,4x2 −
9536
5
t2,2t3,4x3
− 3084t3,4x2x3 − 3202t2,2x
2
3 − 3840x2x
2
3
)
+ e12tµA
(
−
64104
25
t1,1t3,4 − 4800t3,4x1 −
23952
5
t1,1x3 −
57378
5
x1x3
)
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+ e13tµA
(
12132t22,2
5
+
60246
5
t2,2x2 +
57024x22
5
)
+ e15tµA
(
−
35256t3,2
5
+
584526
25
t3,3t3,4 +
1315567t33,4
125
+
244866
5
t3,3x3 +
2187471
25
t23,4x3 +
691266
5
t3,4x
2
3 + 39012x
3
3
)
+ e17tµA
(
−
967924
25
t2,2t3,4 −
459714
5
t3,4x2
+
1304718
5
t2,2x3 + 323604x2x3
)
+ e18tµA (215772t1,1 + 500000x1) + e
21tµA
(
−2200020t3,3 −
15303492t23,4
5
− 14407686t3,4x3 − 8280720x
2
3
)
+ e23tµA
(
−2026918t2,2 −
3189792x2
5
)
+ e27tµA
(
2026944318t3,4
5
+ 675234492x3
)
− 17094510720e33tµA ,
φ288 = e
tµA
(
−
1
25
t1,1t3,3 −
1
250
t1,1t
2
3,4 −
2
25
t3,3x1 −
1
125
t23,4x1 −
2
25
t1,1t3,4x3 −
4
25
t3,4x1x3 −
1
5
t1,1x
2
3 −
2
5
x1x
2
3
)
+ e2tµA
(
−
4
25
t2,1t3,4 −
2
75
t22,2t3,4 −
2
5
t2,1x3 −
1
15
t22,2x3 +
4
5
t2,2x2x3 +
6
5
x22x3
)
+ e3tµA
(
−
7
5
t1,1t2,2 −
6
5
t2,2x1
−
6
5
t1,1x2 −
24
5
x1x2
)
+ e4tµA
(
4t23,3
5
+
12
25
t3,2t3,4 +
16
125
t3,3t
2
3,4 +
11t43,4
625
+
6
5
t3,2x3 +
76
25
t3,3t3,4x3
+
64
125
t33,4x3 + 4t3,3x
2
3 +
78
25
t23,4x
2
3 +
24
5
t3,4x
3
3
)
+ e6tµA
(
304
25
t2,2t3,3 +
252
125
t2,2t
2
3,4 +
156
5
t3,3x2 +
36
5
t23,4x2
+
258
25
t2,2t3,4x3 −
108
5
t3,4x2x3 +
144
5
t2,2x
2
3
)
+ e7tµA
(
1811
25
t1,1t3,4 +
686
5
t3,4x1 +
538
5
t1,1x3 + 124x1x3
)
+ e8tµA
(
124t2,1 +
274t22,2
15
+
684
5
t2,2x2 + 243x
2
2
)
+ e10tµA
(
−256t3,2 −
4604
5
t3,3t3,4 −
15854t33,4
75
− 1212t3,3x3
− 930t23,4x3 − 1928t3,4x
2
3 − 710x
3
3
)
+ e12tµA
(
−
16552
5
t2,2t3,4 − 7896t3,4x2 − 4452t2,2x3 +
9504
5
x2x3
)
+ e13tµA
(
−
65962t1,1
5
−
114756x1
5
)
+ e16tµA
(
660536t3,3
5
+
3543388t23,4
25
+
1320902
5
t3,4x3 + 161904x
2
3
)
+ e18tµA
(
2245908t2,2
5
+ 705888x2
)
+ e22tµA (−23681508t3,4 − 15860810x3) + 1067265624e
28tµA ,
φ388 =
1
25
t3,3x
2
3 +
1
250
t23,4x
2
3 +
2
25
t3,4x
3
3 +
x43
5
+ e2tµA
(
−
4
25
t2,2t3,3 −
2
125
t2,2t
2
3,4 −
6
25
t3,3x2 −
3
125
t23,4x2
−
8
25
t2,2t3,4x3 − t2,2x
2
3
)
+ e3tµA
(
−
24
25
t1,1t3,4 −
24
25
t3,4x1 −
12
5
t1,1x3
)
+ e4tµA
(
−
24t2,1
5
−
18
5
t2,2x2 −
36x22
5
)
+ e6tµA
(
36t3,2
5
+
264
25
t3,3t3,4 +
48t33,4
25
+ 12t3,3x3 +
252
25
t23,4x3 +
53
5
t3,4x
2
3 − 26x
3
3
)
+ e8tµA
(
1316
25
t2,2t3,4
+
762
5
t3,4x2 +
628
5
t2,2x3
)
+ e9tµA
(
1281t1,1
5
+ 258x1
)
+ e12tµA
(
−
49104t3,3
25
−
240552t23,4
125
−
83208
25
t3,4x3 − 6x
2
3
)
+ e14tµA
(
−
44412t2,2
5
−
74268x2
5
)
+ e18tµA
(
1815468t3,4
5
+ 173128x3
)
−
83805096
5
e24tµA .
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φ189 = −
1
5
t3,2x1x3 −
1
25
t3,3t3,4x1x3 −
1
750
t33,4x1x3 −
2
5
t3,3x1x
2
3 −
2
25
t23,4x1x
2
3 −
3
5
t3,4x1x
3
3 − x1x
4
3
+ e2tµA
(
−
4
5
t1,1t2,2t3,3 −
4
25
t1,1t2,2t
2
3,4 −
6
5
t1,1t3,3x2 −
6
25
t1,1t
2
3,4x2 −
6
5
t3,3x1x2 −
6
25
t23,4x1x2 −
6
5
t1,1t2,2t3,4x3
−
9
5
t2,2t3,4x1x3 −
9
5
t1,1t3,4x2x3 −
36
5
t3,4x1x2x3 − 2t1,1t2,2x
2
3 − 2t2,2x1x
2
3 − 3t1,1x2x
2
3 − 12x1x2x
2
3
)
+ e3tµA
(
−
6
5
t23,2
−
9
5
t21,1t3,4 −
18
25
t3,2t3,3t3,4 −
12
125
t23,3t
2
3,4 −
1
25
t3,2t
3
3,4 −
6
625
t3,3t
4
3,4 −
2t63,4
9375
+
24
5
t22,2t3,4x2 +
72
5
t2,2t3,4x
2
2 +
54
5
t3,4x
3
2
− 3t21,1x3 −
6
5
t3,2t3,3x3 +
6
25
t23,3t3,4x3 −
3
5
t3,2t
2
3,4x3 +
2
125
t3,3t
3
3,4x3 +
7t53,4x3
1250
− 4t1,1x1x3 + 8t
2
2,2x2x3 + 24t2,2x
2
2x3
+18x32x3 −
6
5
t3,2t3,4x
2
3 +
12
25
t3,3t
2
3,4x
2
3 +
8
125
t43,4x
2
3 +
6
5
t3,3t3,4x
3
3 +
3
25
t33,4x
3
3
)
+ e4tµA
(
−4t1,1t
2
2,2 + 6t1,1t2,2x2
+3t2,2x1x2 + 18t1,1x
2
2 − 9x1x
2
2
)
+ e5tµA
(
4t2,2t
2
3,3 +
18
5
t2,2t3,2t3,4 +
74
25
t2,2t3,3t
2
3,4 +
36
125
t2,2t
4
3,4 +
84
5
t23,3x2
+
246
25
t3,3t
2
3,4x2 +
144
125
t43,4x2 − 6t2,2t3,2x3 +
144
5
t2,2t3,3t3,4x3 +
236
25
t2,2t
3
3,4x3 +
288
5
t3,3t3,4x2x3 +
72
5
t33,4x2x3
+ 28t2,2t3,3x
2
3 +
216
5
t2,2t
2
3,4x
2
3 + 60t3,3x2x
2
3 +
288
5
t23,4x2x
2
3 + 54t2,2t3,4x
3
3 + 72t3,4x2x
3
3
)
+ e6tµA
(
6t1,1t3,2
+
288
5
t1,1t3,3t3,4 +
412
25
t1,1t
3
3,4 +
288
5
t3,3t3,4x1 +
432
25
t33,4x1 + 105t1,1t3,3x3 +
1023
10
t1,1t
2
3,4x3 + 161t3,3x1x3
+
1969
10
t23,4x1x3 + 210t1,1t3,4x
2
3 + 442t3,4x1x
2
3 + 135t1,1x
3
3 + 375x1x
3
3
)
+ e7tµA
(
226
5
t22,2t3,3 −
1089
25
t22,2t
2
3,4
+
264
5
t2,2t3,3x2 −
8226
25
t2,2t
2
3,4x2 + 72t3,3x
2
2 −
1944
5
t23,4x
2
2 −
6
5
t22,2t3,4x3 −
2304
5
t2,2t3,4x2x3 − 648t3,4x
2
2x3 + 198t
2
2,2x
2
3
+ 252t2,2x2x
2
3
)
+ e8tµA
(
1432
5
t1,1t2,2t3,4 + 288t2,2t3,4x1 + 138t1,1t3,4x2 + 1065t3,4x1x2 + 639t1,1t2,2x3
+ 1026t2,2x1x3 + 1125t1,1x2x3 + 4500x1x2x3
)
+ e9tµA
(
105t21,1 − 144t
3
2,2 + 282t3,2t3,3 − 312t
2
3,3t3,4 + 165t3,2t
2
3,4
−
884
5
t3,3t
3
3,4 −
3722t53,4
125
− 810t2,1x2 − 1749t
2
2,2x2 − 5112t2,2x
2
2 − 4320x
3
2 − 810t3,1x3 − 543t
2
3,3x3 + 336t3,2t3,4x3
−
6867
5
t3,3t
2
3,4x3 −
7157
20
t43,4x3 − 1410t3,2x
2
3 − 2592t3,3t3,4x
2
3 −
7064
5
t33,4x
2
3 − 3360t3,3x
3
3 − 2394t
2
3,4x
3
3 − 3240t3,4x
4
3
− 4050x53
)
+ e11tµA
(
−118t2,2t3,2 −
26846
5
t2,2t3,3t3,4 +
31369
75
t2,2t
3
3,4 + 2118t3,2x2 −
50232
5
t3,3t3,4x2 +
50168
25
t33,4x2
− 7068t2,2t3,3x3 −
46044
5
t2,2t
2
3,4x3 − 16704t3,3x2x3 −
37944
5
t23,4x2x3 − 22822t2,2t3,4x
2
3 − 29256t3,4x2x
2
3 + 740t2,2x
3
3
− 11760x2x
3
3
)
+ e12tµA
(
−
50424
5
t1,1t3,3 −
369624
25
t1,1t
2
3,4 − 12000t3,3x1 − 25200t
2
3,4x1 −
242061
5
t1,1t3,4x3
−
550014
5
t3,4x1x3 − 23112t1,1x
2
3 − 77512x1x
2
3
)
+ e13tµA
(
9720t2,1t3,4 +
88006
5
t22,2t3,4 +
660918
5
t2,2t3,4x2
+
849672
5
t3,4x
2
2 + 12150t2,1x3 − 15533t
2
2,2x3 + 19536t2,2x2x3 + 57024x
2
2x3
)
+ e14tµA (−33778t1,1t2,2 − 60000t2,2x1
− 30264t1,1x2 − 243192x1x2) + e
15tµA
(
48600t3,1 + 56700t
2
3,3 −
353112
5
t3,2t3,4 +
4588314
25
t3,3t
2
3,4 +
4335086t43,4
125
+115494t3,2x3 +
2899374
5
t3,3t3,4x3 +
8402551
25
t33,4x3 + 634248t3,3x
2
3 +
4278966
5
t23,4x
2
3 + 1039614t3,4x
3
3 + 1053000x
4
3
)
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+ e17tµA
(
2736506
5
t2,2t3,3 −
2065049
25
t2,2t
2
3,4 + 1223070t3,3x2 −
5167743
5
t23,4x2 +
11899794
5
t2,2t3,4x3
+ 2418840t3,4x2x3 + 873698t2,2x
2
3 + 2627220x2x
2
3
)
+ e18tµA (2880264t1,1t3,4 + 6638400t3,4x1 + 3090885t1,1x3
+ 9691725x1x3) + e
19tµA
(
−1117800t2,1 − 688278t
2
2,2 − 7162794t2,2x2 − 9575280x
2
2
)
+ e21tµA
(
584970t3,2
− 38455356t3,3t3,4 −
81542494t33,4
5
− 57636180t3,3x3 − 102794646t
2
3,4x3 − 158851140t3,4x
2
3 − 131244600x
3
3
)
+ e23tµA
(
−28927128t2,2t3,4 +
253873764
5
t3,4x2 − 113054640t2,2x3 − 177923952x2x3
)
+ e24tµA (−155768424t1,1
− 445500000x1) + e
27tµA
(
2424423000t3,3 +
18908795082t23,4
5
+ 12444036816t3,4x3 + 10511125560x
2
3
)
+ e29tµA (2803944506t2,2 + 2255008080x2) + e
33tµA (−388000760040t3,4 − 545906954550x3) + 14162630484960e
39tµA ,
φ289 = e
tµA
(
−
1
5
t1,1t3,2 −
1
25
t1,1t3,3t3,4 −
1
750
t1,1t
3
3,4 −
2
5
t3,2x1 −
2
25
t3,3t3,4x1 −
1
375
t33,4x1 −
2
5
t1,1t3,3x3
−
2
25
t1,1t
2
3,4x3 −
4
5
t3,3x1x3 −
4
25
t23,4x1x3 −
3
5
t1,1t3,4x
2
3 −
6
5
t3,4x1x
2
3 − t1,1x
3
3 − 2x1x
3
3
)
+ e2tµA
(
−
4
5
t2,1t3,3
−
2
15
t22,2t3,3 −
4
25
t2,1t
2
3,4 −
2
75
t22,2t
2
3,4 −
6
5
t2,1t3,4x3 −
1
5
t22,2t3,4x3 +
12
5
t2,2t3,4x2x3 +
18
5
t3,4x
2
2x3 − 2t2,1x
2
3 −
1
3
t22,2x
2
3
+ 4t2,2x2x
2
3 + 6x
2
2x
2
3
)
+ e3tµA
(
−
21
5
t1,1t2,2t3,4 −
18
5
t2,2t3,4x1 −
18
5
t1,1t3,4x2 −
48
5
t3,4x1x2 − 6t1,1t2,2x3
− 4t2,2x1x3 − 48x1x2x3
)
+ e4tµA
(
−10t21,1 − 4t2,1t2,2 −
2t32,2
3
+
8
5
t3,2t3,3 +
4
5
t23,3t3,4 +
6
25
t3,2t
2
3,4 +
76
375
t3,3t
3
3,4
+
7t53,4
625
− 8t1,1x1 + 24t3,1x3 + 8t
2
3,3x3 + 6t3,2t3,4x3 +
142
25
t3,3t
2
3,4x3 +
71
125
t43,4x3 + 54t3,2x
2
3 +
168
5
t3,3t3,4x
2
3
+
138
25
t33,4x
2
3 + 92t3,3x
3
3 +
144
5
t23,4x
3
3 + 96t3,4x
4
3 + 120x
5
3
)
+ e6tµA
(
204
5
t2,2t3,2 +
1164
25
t2,2t3,3t3,4 +
1084
125
t2,2t
3
3,4
+ 54t3,2x2 +
468
5
t3,3t3,4x2 +
468
25
t33,4x2 +
78
5
t2,2t3,3x3 +
1113
25
t2,2t
2
3,4x3 + 72t3,3x2x3 −
252
5
t23,4x2x3 +
42
5
t2,2t3,4x
2
3
− 108t3,4x2x
2
3 − 186t2,2x
3
3
)
+ e7tµA
(
1391
5
t1,1t3,3 +
12587
50
t1,1t
2
3,4 + 322t3,3x1 +
1969
5
t23,4x1 +
2774
5
t1,1t3,4x3
+ 884t3,4x1x3 + 213t1,1x
2
3 + 750x1x
2
3
)
+ e8tµA
(
596t2,1t3,4 +
482
15
t22,2t3,4 +
2592
5
t2,2t3,4x2 + 972t3,4x
2
2 + 390t2,1x3
+ 59t22,2x3 − 600t2,2x2x3 − 1440x
2
2x3
)
+ e9tµA (1416t1,1t2,2 + 2052t2,2x1 + 2520t1,1x2 + 7820x1x2)
+ e10tµA
(
−1440t3,1 − 1648t
2
3,3 − 1988t3,2t3,4 −
16518
5
t3,3t
2
3,4 −
47047t43,4
75
− 6630t3,2x3 − 9696t3,3t3,4x3
−3024t33,4x3 − 16950t3,3x
2
3 − 9465t
2
3,4x
2
3 − 24190t3,4x
3
3 − 31200x
4
3
)
+ e12tµA
(
−14532t2,2t3,3 −
72024
5
t2,2t
2
3,4
−37224t3,3x2 −
178704
5
t23,4x2 − 20108t2,2t3,4x3 +
95112
5
t3,4x2x3 + 12050t2,2x
2
3 + 9504x2x
2
3
)
+ e13tµA
(
−
606656
5
t1,1t3,4 −
1100028
5
t3,4x1 − 82696t1,1x3 − 155024x1x3
)
+ e14tµA
(
−73424t2,1 −
74872t22,2
3
− 166050t2,2x2 − 213840x
2
2
)
+ e16tµA (378972t3,2 +
7113124
5
t3,3t3,4 +
16080922t33,4
25
+ 1685018t3,3x3
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+ 1682971t23,4x3 + 3127632t3,4x
2
3 + 3654120x
3
3
)
+ e18tµA
(
24792324
5
t2,2t3,4 + 10311552t3,4x2 + 2003564t2,2x3
− 554400x2x3
)
+ e19tµA (10436151t1,1 + 19383450x1) + e
22tµA
(
−119109720t3,3 − 202718352t
2
3,4 − 297398170t3,4x3
−269136900x23
)
+ e24tµA (−363099900t2,2 − 646842240x2) + e
28tµA (23176371060t3,4 + 15870520800x3)
− 860105264700e34tµA ,
φ389 = e
2tµA
(
−
4
5
t2,2t3,2 −
4
25
t2,2t3,3t3,4 −
2
375
t2,2t
3
3,4 −
6
5
t3,2x2 −
6
25
t3,3t3,4x2 −
1
125
t33,4x2 −
4
5
t2,2t3,3x3
−
4
25
t2,2t
2
3,4x3 −
6
5
t2,2t3,4x
2
3 − 2t2,2x
3
3
)
+ e3tµA
(
−
18
5
t1,1t3,3 −
18
25
t1,1t
2
3,4 −
12
5
t3,3x1 −
12
25
t23,4x1 −
18
5
t1,1t3,4x3
− 6t1,1x
2
3 + 24x1x
2
3
)
+ e4tµA
(
−
48
5
t2,1t3,4 +
4
5
t22,2t3,4 −
6
5
t2,2t3,4x2 −
36
5
t3,4x
2
2 − 36t2,1x3 − 48t2,2x2x3
− 72x22x3
)
+ e5tµA (−t1,1t2,2 + 6t2,2x1 + 3t1,1x2 − 18x1x2) + e
6tµA
(
−18t3,1 +
63t23,3
5
+ 18t3,2t3,4 +
351
25
t3,3t
2
3,4
+
129t43,4
100
+ 36t3,2x3 +
324
5
t3,3t3,4x3 + 12t
3
3,4x3 − 84t3,3x
2
3 + 12t
2
3,4x
2
3 − 138t3,4x
3
3 − 300x
4
3
)
+ e8tµA
(
1522
5
t2,2t3,3
+
1447
25
t2,2t
2
3,4 + 534t3,3x2 + 231t
2
3,4x2 +
5152
5
t2,2t3,4x3 + 1296t3,4x2x3 + 1614t2,2x
2
3 − 810x2x
2
3
)
+ e9tµA
(
7857
5
t1,1t3,4 + 2130t3,4x1 + 4824t1,1x3 + 180x1x3
)
+ e10tµA
(
6470t2,1 −
23t22,2
3
+ 8548t2,2x2 + 14820x
2
2
)
+ e12tµA
(
−
68424t3,2
5
−
568974
25
t3,3t3,4 −
660829t33,4
125
−
119124
5
t3,3x3 −
679824
25
t23,4x3 −
36186
5
t3,4x
2
3 + 46488x
3
3
)
+ e14tµA
(
−
588876
5
t2,2t3,4 −
1659996
5
t3,4x2 − 249308t2,2x3 − 65448x2x3
)
+ e15tµA (−433896t1,1 − 486384x1)
+ e18tµA
(
3490344t3,3 +
19796394t23,4
5
+ 6493320t3,4x3 − 1275720x
2
3
)
+ e20tµA (16938594t2,2 + 28878030x2)
+ e24tµA
(
−
3397991478t3,4
5
− 292688964x3
)
+ 29981411520e30tµA .
φ199 = −e
−tµA x21x2x3 + e
2tµA
(
−4t1,1t2,2t3,2 −
8
5
t1,1t2,2t3,3t3,4 −
8
75
t1,1t2,2t
3
3,4 − 6t1,1t3,2x2 −
12
5
t1,1t3,3t3,4x2
−
4
25
t1,1t
3
3,4x2 − 12t3,2x1x2 −
24
5
t3,3t3,4x1x2 −
8
25
t33,4x1x2 − 6t1,1t2,2t3,3x3 −
9
5
t1,1t2,2t
2
3,4x3 − 12t2,2t3,3x1x3
−
18
5
t2,2t
2
3,4x1x3 − 9t1,1t3,3x2x3 −
27
10
t1,1t
2
3,4x2x3 − 54t3,3x1x2x3 −
81
5
t23,4x1x2x3 − 8t1,1t2,2t3,4x
2
3 − 16t2,2t3,4x1x
2
3
− 12t1,1t3,4x2x
2
3 − 72t3,4x1x2x
2
3 − 10t1,1t2,2x
3
3 − 20t2,2x1x
3
3 − 15t1,1x2x
3
3 − 90x1x2x
3
3
)
+ e3tµA
(
−9t21,1t3,3
−
27
10
t21,1t
2
3,4 + 24t
2
2,2t3,3x2 +
36
5
t22,2t
2
3,4x2 + 72t2,2t3,3x
2
2 +
108
5
t2,2t
2
3,4x
2
2 + 54t3,3x
3
2 +
81
5
t23,4x
3
2 + 24t
2
3,2x3
− 12t21,1t3,4x3 +
96
5
t3,2t3,3t3,4x3 +
96
25
t23,3t
2
3,4x3 +
32
25
t3,2t
3
3,4x3 +
64
125
t3,3t
4
3,4x3 +
32t63,4x3
1875
− 24t1,1t3,4x1x3
+ 32t22,2t3,4x2x3 + 96t2,2t3,4x
2
2x3 + 72t3,4x
3
2x3 − 15t
2
1,1x
2
3 + 72t3,2t3,3x
2
3 +
144
5
t23,3t3,4x
2
3 +
108
5
t3,2t
2
3,4x
2
3
+
264
25
t3,3t
3
3,4x
2
3 +
72
125
t53,4x
2
3 − 30t1,1x1x
2
3 + 40t
2
2,2x2x
2
3 + 120t2,2x
2
2x
2
3 + 90x
3
2x
2
3 + 54t
2
3,3x
3
3 + 96t3,2t3,4x
3
3
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+
354
5
t3,3t
2
3,4x
3
3 +
371
50
t43,4x
3
3 + 120t3,2x
4
3 + 192t3,3t3,4x
4
3 +
232
5
t33,4x
4
3 + 180t3,3x
5
3 + 150t
2
3,4x
5
3 + 240t3,4x
6
3 + 150x
7
3
)
+ e4tµA
(
−16t1,1t
2
2,2t3,4 + 24t1,1t2,2t3,4x2 + 24t2,2t3,4x1x2 + 72t1,1t3,4x
2
2 − 72t3,4x1x
2
2 − 10t1,1t
2
2,2x3 − 20t
2
2,2x1x3
+45t1,1t2,2x2x3 − 90t2,2x1x2x3 + 90t1,1x
2
2x3 − 360x1x
2
2x3
)
+ e5tµA
(
−35t21,1t2,2 + 8t2,2t3,2t3,3 +
16
5
t2,2t
2
3,3t3,4
+
12
5
t2,2t3,2t
2
3,4 +
88
75
t2,2t3,3t
3
3,4 +
8
125
t2,2t
5
3,4 − 30t
2
1,1x2 + 40t
3
2,2x2 + 120t3,2t3,3x2 + 48t
2
3,3t3,4x2 + 36t3,2t
2
3,4x2
+
88
5
t3,3t
3
3,4x2 +
24
25
t53,4x2 + 120t1,1x1x2 + 120t
2
2,2x
2
2 + 90t2,2x
3
2 + 120t2,2t
2
3,3x3 − 96t2,2t3,2t3,4x3 +
168
5
t2,2t3,3t
2
3,4x3
+
206
25
t2,2t
4
3,4x3 + 180t
2
3,3x2x3 + 288t3,2t3,4x2x3 +
1116
5
t3,3t
2
3,4x2x3 +
597
25
t43,4x2x3 − 240t2,2t3,2x
2
3 + 64t2,2t3,3t3,4x
2
3
+
208
5
t2,2t
3
3,4x
2
3 + 360t3,2x2x
2
3 + 816t3,3t3,4x2x
2
3 +
1056
5
t33,4x2x
2
3 + 20t2,2t3,3x
3
3 + 6t2,2t
2
3,4x
3
3 + 840t3,3x2x
3
3
+ 828t23,4x2x
3
3 − 240t2,2t3,4x
4
3 + 1440t3,4x2x
4
3 − 300t2,2x
5
3 + 900x2x
5
3
)
+ e6tµA
(
252t1,1t
2
3,3 − 36t1,1t3,2t3,4
+
684
5
t1,1t3,3t
2
3,4 +
543
25
t1,1t
4
3,4 + 288t
2
3,3x1 +
864
5
t3,3t
2
3,4x1 +
648
25
t43,4x1 − 480t1,1t3,2x3 + 522t1,1t3,3t3,4x3
+
1007
5
t1,1t
3
3,4x3 − 120t3,2x1x3 + 1356t3,3t3,4x1x3 + 418t
3
3,4x1x3 + 240t1,1t3,3x
2
3 + 576t1,1t
2
3,4x
2
3 + 1440t3,3x1x
2
3
+ 1536t23,4x1x
2
3 + 390t1,1t3,4x
3
3 + 2340t3,4x1x
3
3 − 300t1,1x
4
3 + 1200x1x
4
3
)
+ e7tµA
(
576t22,2t3,2 −
368
5
t22,2t3,3t3,4
−
1896
25
t22,2t
3
3,4 + 1944t2,2t3,2x2 −
7872
5
t2,2t3,3t3,4x2 −
16344
25
t2,2t
3
3,4x2 + 2160t3,2x
2
2 − 1656t3,3t3,4x
2
2 −
3492
5
t33,4x
2
2
+ 464t22,2t3,3x3 −
264
5
t22,2t
2
3,4x3 + 216t2,2t3,3x2x3 −
14076
5
t2,2t
2
3,4x2x3 − 720t3,3x
2
2x3 − 2808t
2
3,4x
2
2x3 + 912t
2
2,2t3,4x
2
3
− 3312t2,2t3,4x2x
2
3 − 3240t3,4x
2
2x
2
3 + 1590t
2
2,2x
3
3 + 360t2,2x2x
3
3
)
+ e8tµA
(
2632t1,1t2,2t3,3 +
5068
5
t1,1t2,2t
2
3,4
+ 2880t2,2t3,3x1 + 864t2,2t
2
3,4x1 + 4560t1,1t3,3x2 − 240t1,1t
2
3,4x2 + 9360t3,3x1x2 + 3624t
2
3,4x1x2 + 4956t1,1t2,2t3,4x3
+ 8496t2,2t3,4x1x3 + 4005t1,1t3,4x2x3 + 27270t3,4x1x2x3 + 7520t1,1t2,2x
2
3 + 10720t2,2x1x
2
3 + 8400t1,1x2x
2
3
+ 32400x1x2x
2
3
)
+ e9tµA
(
−720t23,2 − 1440t
3
3,3 + 1845t
2
1,1t3,4 − 1536t
3
2,2t3,4 − 360t3,2t3,3t3,4 −
6624
5
t23,3t
2
3,4
+
132
5
t3,2t
3
3,4 −
9312
25
t3,3t
4
3,4 −
4708t63,4
125
− 13176t22,2t3,4x2 − 25488t2,2t3,4x
2
2 − 12150t3,4x
3
2 + 3600t
2
1,1x3 − 2760t
3
2,2x3
− 6480t3,2t3,3x3 − 9048t
2
3,3t3,4x3 − 3768t3,2t
2
3,4x3 −
27768
5
t3,3t
3
3,4x3 −
17038
25
t53,4x3 + 3600t1,1x1x3 − 23180t
2
2,2x2x3
− 54960t2,2x
2
2x3 − 39600x
3
2x3 − 15360t
2
3,3x
2
3 − 15840t3,2t3,4x
2
3 − 27360t3,3t
2
3,4x
2
3 −
26736
5
t43,4x
2
3 − 24000t3,2x
3
3
− 61980t3,3t3,4x
3
3 − 24034t
3
3,4x
3
3 − 57600t3,3x
4
3 − 63600t
2
3,4x
4
3 − 93900t3,4x
5
3 − 60000x
6
3
)
+ e10tµA
(
2680t1,1t
2
2,2
+7200t22,2x1 + 4890t1,1t2,2x2 + 37380t2,2x1x2 + 3600t1,1x
2
2 + 67680x1x
2
2
)
+ e11tµA
(
−18048t2,2t
2
3,3
− 24016t2,2t3,2t3,4 −
33136
5
t2,2t3,3t
2
3,4 +
140824
75
t2,2t
4
3,4 − 44640t
2
3,3x2 − 76200t3,2t3,4x2 − 21864t3,3t
2
3,4x2
+
22852
5
t43,4x2 + 13920t2,2t3,2x3 − 76608t2,2t3,3t3,4x3 −
34048
5
t2,2t
3
3,4x3 − 72000t3,2x2x3 − 176040t3,3t3,4x2x3
− 12972t33,4x2x3 − 55960t2,2t3,3x
2
3 − 60164t2,2t
2
3,4x
2
3 − 261600t3,3x2x
2
3 − 187320t
2
3,4x2x
2
3 − 77860t2,2t3,4x
3
3
− 475800t3,4x2x
3
3 + 22200t2,2x
4
3 − 360000x2x
4
3
)
+ e12tµA
(
10656t1,1t3,2 −
689688
5
t1,1t3,3t3,4 −
803796
25
t1,1t
3
3,4
− 216000t3,3t3,4x1 − 64800t
3
3,4x1 − 60816t1,1t3,3x3 −
1042074
5
t1,1t
2
3,4x3 − 230472t3,3x1x3 −
2470608
5
t23,4x1x3
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− 321888t1,1t3,4x
2
3 − 910896t3,4x1x
2
3 − 21360t1,1x
3
3 − 438120x1x
3
3
)
+ e13tµA
(
−68024t22,2t3,3 +
556684
5
t22,2t
2
3,4
− 150792t2,2t3,3x2 +
3054972
5
t2,2t
2
3,4x2 − 160128t3,3x
2
2 +
2350008
5
t23,4x
2
2 + 137048t
2
2,2t3,4x3 + 1611144t2,2t3,4x2x3
+1743696t3,4x
2
2x3 − 204240t
2
2,2x
2
3 + 321480t2,2x2x
2
3 + 285120x
2
2x
2
3
)
+ e14tµA (−493452t1,1t2,2t3,4 − 1080000t2,2t3,4x1
− 646416t1,1t3,4x2 − 3380736t3,4x1x2 − 749670t1,1t2,2x3 − 1260540t2,2x1x3 − 665505t1,1x2x3 − 3973590x1x2x3)
+ e15tµA
(
−193185t21,1 + 111840t
3
2,2 + 159408t3,2t3,3 +
5920416
5
t23,3t3,4 +
2103912
5
t3,2t
2
3,4 +
17101296
25
t3,3t
3
3,4
+
7979808t53,4
125
+ 861840t22,2x2 + 1547640t2,2x
2
2 + 614790x
3
2 + 1490160t
2
3,3x3 + 1577424t3,2t3,4x3 +
23950128
5
t3,3t
2
3,4x3
+
25157276
25
t43,4x3 + 2099160t3,2x
2
3 + 10896144t3,3t3,4x
2
3 +
27179808
5
t33,4x
2
3 + 8679420t3,3x
3
3 + 14474376t
2
3,4x
3
3
+ 19799760t3,4x
4
3 + 11699700x
5
3
)
+ e17tµA
(
2543256t2,2t3,2 +
42484072
5
t2,2t3,3t3,4 −
35982556
25
t2,2t
3
3,4 + 8075160t3,2x2
+ 19675632t3,3t3,4x2 − 1700232t
3
3,4x2 + 10344384t2,2t3,3x3 +
12508056
5
t2,2t
2
3,4x3 + 24713640t3,3x2x3
+ 1013472t23,4x2x3 + 18909632t2,2t3,4x
2
3 + 54765120t3,4x2x
2
3 + 9743940t2,2x
3
3 + 56039400x2x
3
3
)
+ e18tµA
(
12174840t1,1t3,3 + 18742176t1,1t
2
3,4 + 21384000t3,3x1 + 46915200t
2
3,4x1 + 43516650t1,1t3,4x3
+117255780t3,4x1x3 + 25045200t1,1x
2
3 + 86731200x1x
2
3
)
+ e19tµA
(
−9348032t22,2t3,4 − 60201816t2,2t3,4x2
−34585560t3,4x
2
2 − 7344120t
2
2,2x3 − 118365480t2,2x2x3 − 130798800x
2
2x3
)
+ e20tµA (44237480t1,1 t2,2 + 106920000t2,2x1
+ 73369200t1,1x2 + 322908000x1x2) + e
21tµA
(
−111676320t23,3 − 105057720t3,2t3,4 − 372047472t3,3t
2
3,4
−
312471528t43,4
5
− 135330000t3,2x3 − 1028764080t3,3t3,4x3 − 520356832t
3
3,4x3 − 938318400t3,3x
2
3 − 1821978240t
2
3,4x
2
3
− 2728752300t3,4x
3
3 − 1595040000x
4
3
)
+ e23tµA
(
−818066800t2,2t3,3 − 251287096t2,2t
2
3,4 − 1837633056t3,3x2
−
4231559784
5
t23,4x2 − 790690320t2,2t3,4x3 − 989596008t3,4x2x3 − 1433740200t2,2x
2
3 − 4342613760x2x
2
3
)
+ e24tµA (−3018152376t1,1 t3,4 − 8019000000t3,4x1 − 2451801360t1,1x3 − 7485858720x1x3) + e
25tµA
(
−147207960t22,2
+698942520t2,2x2 − 208802880x
2
2
)
+ e27tµA
(
6205115520t3,2 + 57329810784t3,3 t3,4 + 29106573360t
3
3,4
+61873919280t3,3x3 + 118547035032t
2
3,4x3 + 236876184000t3,4x
2
3 + 156672016950x
3
3
)
+ e29tµA (86399501864t2,2 t3,4
+ 193415433600t3,4x2 + 60645688440t2,2x3 + 100959556500x2x3) + e
30tµA (144023219100t1,1 + 396940500000x1)
+ e33tµA
(
−2655547480800t3,3 − 5537714448240t
2
3,4 − 11844161039400t3,4x3 − 10402175520000x
2
3
)
+ e35tµA (−4835694794400t2,2 − 9566526202560x2) + e
39tµA (452466384691680t3,4 + 424218905102400x3 )
− 13317074584740000e45tµA ,
φ299 = −t1,1x1x2 − 2x
2
1x2 + e
2tµA
(
−4t2,1t3,2 −
2
3
t22,2t3,2 −
8
5
t2,1t3,3t3,4 −
4
15
t22,2t3,3t3,4 −
8
75
t2,1t
3
3,4 −
4
225
t22,2t
3
3,4
− 6t2,1t3,3x3 − t
2
2,2t3,3x3 −
9
5
t2,1t
2
3,4x3 −
3
10
t22,2t
2
3,4x3 + 12t2,2t3,3x2x3 +
18
5
t2,2t
2
3,4x2x3 + 18t3,3x
2
2x3 +
27
5
t23,4x
2
2x3
− 8t2,1t3,4x
2
3 −
4
3
t22,2t3,4x
2
3 + 16t2,2t3,4x2x
2
3 + 24t3,4x
2
2x
2
3 − 10t2,1x
3
3 −
5
3
t22,2x
3
3 + 20t2,2x2x
3
3 + 30x
2
2x
3
3
)
+ e3tµA
(
−24t1,1t2,2t3,3 −
36
5
t1,1t2,2t
2
3,4 − 24t2,2t3,3x1 −
36
5
t2,2t
2
3,4x1 − 18t1,1t3,3x2 −
27
5
t1,1t
2
3,4x2 − 52t3,3x1x2
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−
78
5
t23,4x1x2 − 32t1,1t2,2t3,4x3 − 32t2,2t3,4x1x3 − 144t3,4x1x2x3 − 40t1,1t2,2x
2
3 − 40t2,2x1x
2
3 − 180x1x2x
2
3
)
+ e4tµA
(
12t23,2 − 48t
2
1,1t3,4 − 16t2,1t2,2t3,4 −
8
3
t32,2t3,4 +
48
5
t3,2t3,3t3,4 +
48
25
t23,3t
2
3,4 +
16
25
t3,2t
3
3,4 +
32
125
t3,3t
4
3,4
+
16t63,4
1875
− 48t1,1t3,4x1 − 60t
2
1,1x3 − 10t2,1t2,2x3 −
5
3
t32,2x3 + 90t3,2t3,3x3 + 36t
2
3,3t3,4x3 + 27t3,2t
2
3,4x3 +
66
5
t3,3t
3
3,4x3
+
18
25
t53,4x3 − 60t1,1x1x3 + 20t
2
2,2x2x3 + 30t2,2x
2
2x3 + 108t
2
3,3x
2
3 + 120t3,2t3,4x
2
3 +
564
5
t3,3t
2
3,4x
2
3 +
323
25
t43,4x
2
3
+150t3,2x
3
3 + 348t3,3t3,4x
3
3 +
452
5
t33,4x
3
3 + 360t3,3x
4
3 + 300t
2
3,4x
4
3 + 480t3,4x
5
3 + 300x
6
3
)
+ e5tµA
(
−20t1,1t2,1
−
130
3
t1,1t
2
2,2 − 40t
2
2,2x1 − 30t1,1t2,2x2 + 84t2,2x1x2
)
+ e6tµA
(
48t2,2t
2
3,3 + 204t2,2t3,2t3,4 +
552
5
t2,2t3,3t
2
3,4
+
244
25
t2,2t
4
3,4 + 144t
2
3,3x2 + 432t3,2t3,4x2 +
1296
5
t3,3t
2
3,4x2 +
612
25
t43,4x2 − 90t2,2t3,2x3 + 262t2,2t3,3t3,4x3
+ 87t2,2t
3
3,4x3 + 720t3,2x2x3 − 36t3,3t3,4x2x3 − 78t
3
3,4x2x3 − 280t2,2t3,3x
2
3 + 228t2,2t
2
3,4x
2
3 − 432t
2
3,4x2x
2
3
− 90t2,2t3,4x
3
3 − 540t3,4x2x
3
3 − 600t2,2x
4
3
)
+ e7tµA
(
36t1,1t3,2 +
9432
5
t1,1t3,3t3,4 +
14064
25
t1,1t
3
3,4 − 240t3,2x1
+ 2712t3,3t3,4x1 + 836t
3
3,4x1 + 1584t1,1t3,3x3 +
12936
5
t1,1t
2
3,4x3 + 2880t3,3x1x3 + 3072t
2
3,4x1x3 + 4272t1,1t3,4x
2
3
+ 4680t3,4x1x
2
3 + 2040t1,1x
3
3 + 2400x1x
3
3
)
+ e8tµA
(
480t2,1t3,3 + 976t
2
2,2t3,3 + 2240t2,1t
2
3,4 +
1712
15
t22,2t
2
3,4
+ 672t2,2t3,3x2 +
9648
5
t2,2t
2
3,4x2 + 3888t
2
3,4x
2
2 + 5670t2,1t3,4x3 + 663t
2
2,2t3,4x3 − 4680t2,2t3,4x2x3 − 4050t3,4x
2
2x3
+ 4400t2,1x
2
3 +
5980
3
t22,2x
2
3 − 8800t2,2x2x
2
3 − 13200x
2
2x
2
3
)
+ e9tµA (11028t1,1t2,2t3,4 + 16992t2,2t3,4x1 + 12690t1,1t3,4x2
+ 35540t3,4x1x2 + 15920t1,1t2,2x3 + 21440t2,2x1x3 + 14400t1,1x2x3 + 64800x1x2x3) + e
10tµA
(
6480t21,1 + 3580t2,1t2,2
+
1070t32,2
3
− 2820t3,2t3,3 − 12312t
2
3,3t3,4 − 9822t3,2t
2
3,4 −
53572
5
t3,3t
3
3,4 −
31712t53,4
25
+ 7200t1,1x1 + 720t
2
2,2x2
− 21990t23,3x3 − 36810t3,2t3,4x3 − 48846t3,3t
2
3,4x3 −
92391
10
t43,4x3 − 37200t3,2x
2
3 − 112800t3,3t3,4x
2
3 − 41120t
3
3,4x
2
3
− 105450t3,3x
3
3 − 118515t
2
3,4x
3
3 − 187800t3,4x
4
3 − 120000x
5
3
)
+ e12tµA
(
−37320t2,2t3,2 − 134976t2,2t3,3t3,4
−
238568
5
t2,2t
3
3,4 − 95040t3,2x2 − 218016t3,3t3,4x2 −
623952
5
t33,4x2 − 142000t2,2t3,3x3 − 123218t2,2t
2
3,4x3
− 187488t3,3x2x3 +
97668
5
t23,4x2x3 − 118240t2,2t3,4x
2
3 + 275616t3,4x2x
2
3 + 12150t2,2x
3
3 + 47520x2x
3
3
)
+ e13tµA
(
−310524t1,1t3,3 −
2823906
5
t1,1t
2
3,4 − 460944t3,3x1 −
4941216
5
t23,4x1 − 1299552t1,1t3,4x3 − 1821792t3,4x1x3
− 826440t1,1x
2
3 − 876240x1x
2
3
)
+ e14tµA
(
−767776t2,1t3,4 −
743612
3
t22,2t3,4 − 1179120t2,2t3,4x2 − 1710720t3,4x
2
2
− 1018710t2,1x3 − 313395t
2
2,2x3 + 14940t2,2x2x3 + 204930x
2
2x3
)
+ e15tµA (−1454700t1,1t2,2 − 2521080t2,2x1
− 2105730t1,1x2 − 6105780x1x2) + e
16tµA
(
2165568t23,3 + 3609984t3,2t3,4 +
40336272
5
t3,3t
2
3,4 +
54600584t43,4
25
+ 5544810t3,2x3 + 19824522t3,3t3,4x3 + 8788881t
3
3,4x3 + 16810920t3,3x
2
3 + 21775608t
2
3,4x
2
3 + 34558560t3,4x
3
3
+ 23399400x43
)
+ e18tµA
(
18291996t2,2t3,3 +
153341514
5
t2,2t
2
3,4 + 31220640t3,3x2 + 63970560t
2
3,4x2
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+ 44706608t2,2t3,4x3 + 13201020t3,4x2x3 + 14586360t2,2x
2
3 − 20908800x2x
2
3
)
+ e19tµA (130053624t1,1 t3,4
+ 234511560t3,4x1 + 126689040t1,1x3 + 173462400x1x3) + e
20tµA
(
70426400t2,1 +
107803060t22,2
3
+ 154487520t2,2x2
+ 188179200x22
)
+ e22tµA
(
−322723200t3,2 − 1658859840t3,3t3,4 − 1104177104t
3
3,4 − 1751296950t3,3x3
−2789043165t23,4x3 − 3852264600t3,4x
2
3 − 2730360000x
3
3
)
+ e24tµA (−5796453600t2,2 t3,4 − 10520500320t3,4x2
− 3593143350t2,2x3 − 1178290080x2x3) + e
25tµA (−8480495040t1,1 − 14971717440x1) + e
28tµA
(
98859098880t3,3
+229725744576t23,4 + 338692970880t3,4x3 + 212350641900x
2
3
)
+ e30tµA (321584010960t2,2 + 508631389200x2)
+ e34tµA (−20567085718800t3,4 − 13652202240000x3 ) + 651652721212800e
40tµA ,
φ399 = e
tµA
(
−t1,1t2,1 −
1
6
t1,1t
2
2,2 − 2t2,1x1 −
1
3
t22,2x1 − 2t1,1t2,2x2 − 4t2,2x1x2 − 3t1,1x
2
2 − 6x1x
2
2
)
+ e2tµA
(
−4t2,2t3,1
−
2
5
t2,2t
2
3,3 −
4
5
t2,2t3,2t3,4 −
2
25
t2,2t3,3t
2
3,4 −
1
750
t2,2t
4
3,4 − 6t3,1x2 −
3
5
t23,3x2 −
6
5
t3,2t3,4x2 −
3
25
t3,3t
2
3,4x2 −
1
500
t43,4x2
+12t3,2x2x3 +
24
5
t3,3t3,4x2x3 +
8
25
t33,4x2x3 + 18t3,3x2x
2
3 +
27
5
t23,4x2x
2
3 + 24t3,4x2x
3
3 + 30x2x
4
3
)
+ e3tµA
(
−21t1,1t3,2
−
42
5
t1,1t3,3t3,4 −
14
25
t1,1t
3
3,4 − 18t3,2x1 −
36
5
t3,3t3,4x1 −
12
25
t33,4x1 − 18t1,1t3,3x3 −
27
5
t1,1t
2
3,4x3 − 24t1,1t3,4x
2
3
− 30t1,1x
3
3
)
+ e4tµA
(
−52t2,1t3,3 +
10
3
t22,2t3,3 −
78
5
t2,1t
2
3,4 + t
2
2,2t
2
3,4 − 14t2,2t3,3x2 −
21
5
t2,2t
2
3,4x2 − 48t3,3x
2
2
−
72
5
t23,4x
2
2 − 48t2,1t3,4x3 + 8t
2
2,2t3,4x3 − 48t2,2t3,4x2x3 − 60t2,1x
2
3 + 10t
2
2,2x
2
3 − 90t2,2x2x
2
3
)
+ e5tµA (23t1,1t2,2t3,4
+ 78t2,2t3,4x1 + 30t1,1t3,4x2 − 36t3,4x1x2 + 90t1,1t2,2x3 − 120t1,1x2x3 − 720x1x2x3) + e
6tµA
(
84t21,1 + 144t2,1t2,2
+ 4t32,2 + 204t3,2t3,3 − 36t3,1t3,4 + 78t
2
3,3t3,4 + 54t3,2t
2
3,4 +
146
5
t3,3t
3
3,4 +
81t53,4
50
+ 288t1,1x1 + 90t2,1x2 + 273t
2
2,2x2
+ 432t2,2x
2
2 + 144t
2
3,3x3 + 144t3,2t3,4x3 + 144t3,3t
2
3,4x3 +
84
5
t43,4x3 + 180t3,2x
2
3 + 264t3,3t3,4x
2
3 +
312
5
t33,4x
2
3 + 240t3,3x
3
3
+ 72t23,4x
3
3
)
+ e8tµA
(
2324t2,2t3,2 +
3868
5
t2,2t3,3t3,4 +
1138
75
t2,2t
3
3,4 + 4080t3,2x2 + 2946t3,3t3,4x2 + 503t
3
3,4x2
+3552t2,2t3,3x3 +
5568
5
t2,2t
2
3,4x3 − 1440t3,3x2x3 − 96t
2
3,4x2x3 + 5436t2,2t3,4x
2
3 − 2970t3,4x2x
2
3 + 6720t2,2x
3
3 − 6000x2x
3
3
)
+ e9tµA
(
12783t1,1t3,3 +
40749
10
t1,1t
2
3,4 + 18270t3,3x1 + 6633t
2
3,4x1 + 19242t1,1t3,4x3 + 25440t1,1x
2
3
)
+ e10tµA
(
36080t2,1t3,4 −
8096
3
t22,2t3,4 + 39220t2,2t3,4x2 + 82320t3,4x
2
2 + 48000t2,1x3 − 8960t
2
2,2x3 + 10380t2,2x2x3
)
+ e11tµA (20699t1,1t2,2 + 71310t2,2x1 + 83568t1,1x2 + 125856x1x2) + e
12tµA
(
125856t3,1 −
384372t23,3
5
−
610044
5
t3,2t3,4
−
2983272
25
t3,3t
2
3,4 −
1840531t43,4
125
+ 72000t3,2x3 − 196560t3,3t3,4x3 − 70152t
3
3,4x3 + 100500t3,3x
2
3 − 100230t
2
3,4x
2
3
+ 204000t3,4x
3
3 + 450000x
4
3
)
+ e14tµA
(
−1057056t2,2t3,3 −
2936184
5
t2,2t
2
3,4 − 1362384t3,3x2 −
9687726
5
t23,4x2
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− 1909968t2,2t3,4x3 + 77952t3,4x2x3 − 2989260t2,2x
2
3 + 427410x2x
2
3
)
+ e15tµA (−4862592t1,1t3,4 − 6648192t3,4x1
− 6363810t1,1x3) + e
16tµA
(
−7993620t2,1 − 599310t
2
2,2 − 11865582t2,2x2 − 17087760x
2
2
)
+ e18tµA
(
13279500t3,2
+58919244t3,3t3,4 +
118070466t33,4
5
+ 16506720t3,3x3 + 46114704t
2
3,4x3 + 7337760t3,4x
2
3 − 79182000x
3
3
)
+ e20tµA (289168248t2,2 t3,4 + 582458130t3,4x2 + 337148640t2,2x3 − 11652000x2x3) + e
21tµA (598087680t1,1
+ 640800000x1) + e
24tµA
(
−4658254068t3,3 −
42954595602t23,4
5
− 6772067424t3,4x3 + 3614130720x
2
3
)
+ e26tµA (−25117901460t2,2 − 36050857920x2) + e
30tµA (1001073115680t3,4 + 176276934000x3)− 34893343710720e
36tµA .
A.12. ψ for A = (2, 3, 5).
ψ1 =x1 + e
3tµA
(
18t3,3 +
27t23,4
5
+ 48t3,4x3 + 90x
2
3
)
+ e5tµA (−210t2,2 − 360x2)
+ e9tµA (13230t3,4 − 12000x3)− 2708910e
15tµA ,
ψ2 =− 48e4tµA t3,4 + 40800e
10tµA ,
ψ3 =− 1440e6tµA .
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